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[To the Righr Honourable,, 

fames Marqueſle of Hamilton, Duke of: 
| Chartelraot, Earle of Cambridge,and Arran,Lord: 
of. Ennerdale, Evendale, Arbroth and Kenile, 


Gent.of the Kings Bed-Chamber, and one of . 


his Majeſties moſt Honorable Privy 
Counſell, Steward of the Honor of 
Hampton Court and Portſmonth, 
Great Maſter of his Mati=s.horſe, _ 
and Knight of the molt noble _ 
Order of the Gartcr, 


1 'Kig ht Honourable 


Onſidering how largely 
{| the precepts of Fortification 
are handled by ſundry Au- 
thors in other, Janguages, 
and how little1s to be found 
thereof in our Engliſh 
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— tongue : Ithought it nei- 
ther fruiclefſe nor unſeaſonable, to publiſh 
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Az theſe... 


The Epiſtle Dedicatory. 

\ theſe: collections and obſervations which 1 
had formerly made. Wherein though I chiefly 
aimed to ſhew the application of the doctrine 

. of Triangles, according to that late invention | 
of Logarithmes,* Yet have I not pretermitted 
other : things neceſſary for the better under: 
ſtanding and praRtiſe thereof. Which Ipre 
ſume not to preſent unto your Honour for the 
worth of it; But in reſpe& of your Lordſhips 
| knowledge in the Mathematicks in generall, 
. and your more ſpeciall experience in Mita y 
affaires, I am emboldned to craveyour Hono- 
' Table patronage. The Lord of allthingsand 
| King 1immorrtall preſerve your Lordſhip in all 
"happineſle unto his Heavenly kingdome, $0 
 prayeth 


- Your Honors 


in all due obſervance, 


Shed) oention Oo Che 1 $651 
{© vl rooured” to make application thereof . 
=—= ;; indy parts of the Mathema- 
tickes , and . amongſt . the reft n Fortification; | 
| Wherein 7 uſed the more <4 Higence, that 7 might give ; 
| atisfaFFion to ſuch as 7 inſtrufted therein. And this 
»4s the principall occaſion of. compiling. this enſuing- - 
Treatiſe, which lying by me certaine yeares, J have 
beene importuned by ſome friends to publiſh for a 
more common . good  wheretnto f bare the rather 
| Jeelded, foraſ much as there is fo little extant in our | 
Engliſh tongue of this ſubjef?, 7 profeſſe net herein - | 
any skill extraordinary; but as it is incident to moſt  : 
nen in varietie of ſtuadies, to bend themſelves more . 
eſpecially to ſome one : ſo 7 confeſſe, that although by + 
reaſon of my Calling ( teaching the Marhematickes 


nLondon) 7 have had Kreſs on to "p my.ſelfe to 
; «the 
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had formerly made. Wherein though I chiefly 
ſy aimed to ſhew the application of the doctrine 
\ of Triangles, according to that late invention 
Y of Logarithmes; Yet have I not pretermitted 
other things neceſſary for the better under: 

j ſanding and practiſe thereof. Which Ipre- 

j ſume not to preſent unto your Honour for the 
worth of it; But in reſpect of your Lordſhips 
knowledge in the Mathematicks in generall, 
| and your more ſpeciall experience in Militay 
| aftaires, I am emboldned to craveyour Honos 
rable patronage. The Lord of allthingsand 
King immortall preſerve your Lord[hip in all 
happineſle unto his Heavenly kingdome, So 

Prayeti 


Your donors 


in all due obſervance, 


Rich.Norwood. 


theſe collections and obſervations which 1 


=8 52+ GY, 


TIN 


<> 
TEES SIS $f Lbs TEES. 


THEREADER. 


7 bad written the Doftrine of 
Tringles, ſuteable to the late Jn- 
vention of Logarithmcs , 1 endea- 
SY  coonred to make application thereof 
= in ſundry parts of the Mathema- 
tickes, and amongſt the reſt in Fortification; 
I herein 7 uſed the more diligence, that might give 
ſatisfaFtion to ſuch as F inſtrufted therein. Aud this 
Þas the principal occaſion of compiling this enſuing 
Treatiſe, which lying by me certaine yeares, 7 have 
bene importuned by ſome friends to publiſh for a 
more common good , Whereunto 7 harve the rather 
welded, foraſ much as theres ſo little extant in our - 
Engliſh tongue of this ſubjeft, 7 profe efſe not herein . 
any 5kall extraordinary; but as it is incident to moſt 
nen in varietie of ſtuddies, to bend themſelves more 
eipecially to ſome one : ſo 7 confeſſe, that although by 
reaſon of my Calling ( hs the Mathematickes 
nLondon) 7 ave had occaſion to apply my felfe to 
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- TheEpiſtle, &c. 
the tnddy and exerciſe of fundry 4rts Mathemati. 
call; Tet more efþecially to the Optickes, and chiefely 
to that part thereof: Which handleth the nature and 
- operation of luminous beames by glaſſes refle&:4 or 
refrafted, drawne thereunto by a more ſpeciall affett;. 
_ on or vſtin&. All which notwithſtanding, F bave mt 
IS. . beene negligent in this ſubje&, having beene ſometimes 
=  @ ſouldier in my youth, though not long, and ſeene ſome 
| . experience of theſe things though not much; yet that 
. little with ſome obſeryations of riper yeares which [ 
ſince made in the” Netherlands, hath ſomewhat fur. 
4 thered me in handling of it. Beſides, 7 have peruſed 
F «ſundry duthors, following. thoſe chiefely whom 7 con- 
F ceive to have ſhewed th beſt rales, and more moderne 
| praftiſe of Fortification- F have endeavoured to be 
fo per Fþicuous as I could in ſo many Words, avoyding 
i prolixity in this firſt aſSay, till F bave tryed your en- 
|  tertainement. Inthe meane time not doubting, but 
F many of our Countrymen, 4s well ſuch as are bere reſt 
| dent, 450thers applying themſelves to the ſurtherance 
PF | of our many plantations abroad, Will courteouſly accept 
3 " this mine endeavour, Farewell, London. 1637, 
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CHAP. I. 


Efore we cometo particular Pro- 
$1 blemes, we will premiſe ſome 
<A), things of more general uſe, in 
Z2|| all parts of this enſuing Treatiſe, 
WV \,vx} and firft 

ES fl Theproperand more frequent 
termes of this Art, 1n Engl! : 
French, and Latine, 

A Fort, French, Fort: Latine, 
Mx, fortalitium, munitio. A Fortreſſe, a ſmall Fort, 
or Caſtle, or Sconce, French Fertreſſe, La. Caſirum 
muniticuncala, munitio Campeitris; theſe names, a Fort 
and Fortrefſe and many of the reſt FLOROWNN are (as it 
may appeare) borrowed of the French; ſome make a 
diſtintion betweene theſe twonames, and would have 
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. (2) 
to beunderſtood' by a Fortreſle, a little Fort or field: 
Sconce, butothers uſe them promiſcuoufly, The Ram- 
pire, this isa wall of Earth encloſing the 'place fortic. 
ed, whoſe foote or foundation:is-here marked with a6, 
Fre. Rampart. Lat. YValum, 

A Curtaine, O. N. Fr. Curtine, Lat. Cortina. 
A Bulwarke, N.F.G.H.E. Fre. Baſtion, Bouleners,; 
Lat. Propugnactlum. 

The Front of the Bulwarke, F, G. Fre, Face; pand dy. 
baſtion, Lat. Fagies propuznaculi, 

TheFlancke, N. F. Fre. /e Flaxc. Lat: 414 

The Gorge of theBulwarke, or the ſpace betweene- 
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(3) 

two flanckes.- N.'F, Fre, Gorge du baſtion. Lat. Collum 
propugnaculi. - \ 4D 

TheGorpe line N.C. Fr. ligne du Gorge. Lat. linea 

coll, ? 
TheHead-line, C.G. Fr, ligne Capitale. Lat. Linea ca- 
ttalts, be 

The Shoulder F.. Fr,Eſþ anle, Lat, Scapsula. 

The Diamond point of the Bulwarke, or the flanked 
anple ofthe Bulwarke., 6G, Fr. Angle. flangue. Lat. An- 
 enlus propnzuaculi, ſtu Angulus defenſus. 

The ſecond flanke 0. #. Fr. fecond flare. Lat. LA 
Cortine. | 

The fixing fixed, orlongeſt Line of defence 0.6. Fr. 
Ligne de defenſe fichente, Lat. Linea defenſionis major. 

The ſhorteſt line of defence ſcowring the front, 7. G. 
Fr. ligne defenſe flanguante. Lat. linea defenſionis minor. 

The inward flanking angle, F. 7. N. Fr. Angle flans 
guant interienr. Lat. CAngzulus defenſionts interior. 

The outward flanking angle K. P.G. Fr. Angle flan- 
guant extericur, ow Angle ae tenaille. Lat. Angulus de- 
fenſionts exterior. 

A Caſemate. Fr, Cazemate. Lat. Caſa armata. 

The Parapet as namely of the. Rampire, Fauſebray 
and Coverat way. Fr.le Parapet, Lat. Lorica. 

The walke onthe Rampire. Fr. Terre-plein, Lat. Am« 
bulacrum vali. | 

The ſcarpe, inward or outward, asof the Rampire, 

parapets and ditch. Fr. Talsd interiewr on exterieur, 
Lat. CAcclivitas interior velexterior. - 
Palizadoes. Fr. Paliſades. Lat. Sas yg 
A Barke or Footc-pace. Fr, Bavquer. Lat. Scam 
#um, (c bellum. TELE | | TT, 
The Faufſebray, the breadthwhereof ishere marked 
| | + 


[ 


PLE. / 
with 8, C, Fr,"Chemiggcs Rondes, Fan ſſebray, Lat, Spa- 
tium horizontale, ſuccineaus, 
TheBrimmeof the Ditch, Fr, 1ifpere, Lat. cMargy 
wall, b -. 
The Ditch,the breadth whereof is here marked with 
d. e, Fr. le Foſſe. Lat, Foſſa, : 
The Counterſcarpe, Fr, Contreſcarpe. Lat, Acclivie 
tas Foſſe exterior. 110 i 
1he Covert way;the breadth whereofis here marked 
with e. f. Fr. Conridor, au Chemin covert, Lat. wia Coo. 
MIE& nc, | | | 
A Ravelin. Fr. Ravelin. Lat. Moles. | 
An Hilte-moone. Fr. Demi-lunc.] at. Luna dimidiata, 
An Horne-worke, Fr. 0#vr4ge 4Corne. Lat, Opms 
Coruntum. WINE 
A Trench, Fr. Trenchee, Lar. Seps Caflroram. 
Gabions, Fr. Gahions, Lat, Corbes terre, 
A Breach, Fr. Brecbe., Lat. Ruinawvalli. 
A myne, Fr. Mine. Lat. (aniculus. 
 ACountermine, Fr. Contremine, Lat, Caniculn re- 
EIProcus, $ 
Theſe and ſuch other tearmes as are 1 ſed in Fortifi. 
cation wiil be better nnderſtood where we have occa- 
fionto ſpeakeof them, 


The meaſures nſed in this enſuing T reatiſe, 


' A Mong thoſe that write of Fortification, there 'are 

. Aſcverallmeaſures uſed, as ſome uſe feete, and that 
of ſeverall ſizes, ſome Toiſes, a toiſe containing ſixe 
feete, others verges or rods of 12. feeteto averpe, 
which are now gencrally.uſed in the unired Provinces. 
Weeallo in England, uſe rods or poles of ſeverall fizes 
the moſt uſual of Extcene feete. and an halfe. But of 
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21l others I ſhould chooſe (as apteſt for this buſineſſe) 
a Rod of tenne foote, which isalſo often uſed by ſome 
Architets : For any number of theſe rods are moſt ea- 
fly reduced into feete, and feetc intotheſe rods, where- 
ot thereis often occaſion : Alſotheſe rodsare moſt ca- 
fily reduced into paſes, orp:ces into rods, ſeeing two 
make a rod; And pacesare ſuch a meaſure, as every man 
doth naturally carry about him,at leaſt to a neere Icant- 
ling, fora man of middle ſtature walking a travailing 
pace,moves his foot about one pace, or five footat cach 
remove, atall man muſt goe ſomething ſlower, and a 
little man ſomething faſter ro doe the like, therefore we 
willkereuſe ſuch rods of tennefeete; and if youmake 
a chaine for this pLpolt, eamay conſiſt of five ſuch rods 
or 50. fecte, which is three of our ſtatute poles and 
halfe a foote over, and if you would uſe ſech achaine 
for our ordinary Land meaſure, you muſt take uphalfe 
a foote, &c. But this we leave, proceeding to the thing 


in hand. 
CHAP. II. ; 
Avon: obſerved in fortificatien, with the reaſons of 
them. & Tg 


1 (5 Fort is made to the intent that afew men 
> mightbe able to defend themſelves and 
P//apy\S theplace, againſt agreater number. _ 
'N a 2. eta hes place isenvironed with 
 aR or wall and a ditch, of ſufficient height 
breadth angdepth, to impeach the aſſaults of an e- 
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3. And becauſe the ſides thus Encloſing aFort, ire - 
not apt for the defence of themſelves, eſpecially when 
an cnemy is neareſt, and-ſo the defence moſt neceſſary, 
thereforethe fides of the Fort haveflankers or (as they 
are commonly called) flankes to defend them, which 


fAankesare alſothemſelves flanked by the Curtaines or 
ſides; theſe flankes in the foregoing figure are repreſen- 


tedby, H. E.or F.N- orL. 0. &. 

4. And forthe better defence of each fide or Cur- 
taine, it is requiſite that every fide ofa Fort ſhould have 
two flankes, namely toward eachend one, and if the 
fidebevery long, it may have foure, fixe or more; but 
of their diſtance we ſhall ſpeake hereafter; as of the ſide 
B.C. thetwo flankes or flankers are L. 0.and F.N. 

5. Andthus there will bee two flankes placed neare 
togetherat every angle or mecting of two ſides, (or oft- 
nerif occaſion require) the oneſcowring the ſide to- 
wardsthe right hand, the other towards the left, either 
ofthem ſtanding perpendicular to the ſides whichthey 
flanke, the diſtance of which two flankes 1s called the 
Gorgeor necke of the bulwarke, Twoſuch flankesare 
repreſented by F.N.and H.Z.and the Gorge by N.z, 

6. And becauſe if the wall or Rampire ſhould be 
continued ſtreight orcirculer, betweene the ends of c- 
very of theſe two flankes, thus placed on cither fide of 
the Gorge (asfrom F, to Z.)that wall could not bede» 
fended from the flankes, neither isapt for the defence 
of it ſelfe: therefore the two Fronts of cach bulwarke, 
are drawne with ſuch inclination, that they might aptly 
be ſcoured, and defended from their correſpondent 
flankes. Asthe Fronts F. G.and GH, _.. 
_ 7. Ardfccing the Curtaihes and FrontsVf a Fart are 
eſpecially defended, (both with Ordinance and - vor 
FO Re i ne in oe ot) 
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ſhot) fromthe Flankes, and thatthe afilants will ſoo=- 


' neſt attempt to make a breach by battery or otherwiſe- 
inor about the flanked angle of the bulwarke :- there- 
fore the greater and more ſpacious, the flankes andthe 
Gorge betweene them are(with due confideration of 0+ 
therthings confiderable) the better they are. A 
8, And foraſmuchas the front of abulwarke needes 
the more defence forthat it lyes fartheſt from the flanke 
_ . defending it, 8&c. therefore it is ſo to be drawne that it 


may be. defended by,ſhot. from as great a part of the 


Curtaine as: conveniently may be, which part of the 
Curtaine iscalled the ſecond flanke; thusin the forcgo= 
ing figure the ſecond flanke is repreſcnted by 0.7. 

9. Theoutward flankingangle muſt not be. too obtuſe 


namelyit ſhould never exceede 150. degrees, but by: 


tow much lefſeir is, ſo much the better: for bythis. 
meanes, the fronts of the. bulwarkes, are the better 


flanked, the one by the otier, &c. 


10. And fortheſe two cauſes chiefely,theangle ofthe. 
outward or diamond point of a bulwarke ſhould notbe. 


oreaterthen go degrees.. As the angle, F.G.H.. 


11. Yetconſidering that by how much the more acute. 
that angle of the bulwarke is, fo. much the weaker ir is: 
to withſtand a battery, and that the affaults ofan enemy. 
by batteryare often made againſt that eſpecially: there-. 
fore thatangle muſt never be.too-acute, namely never. 
lefſe than 60. degreesand by how much nearer toa. 


right angle, the better itis. E774rd Barleanc and ſome 


others would have it alwayes arightangle, bur bythe. 


common--praQiſein the Netherlands, grounded upon 
ſufficient reaſons, it-iso{ten made lefle. ag, 


4 


12, Andfor thereaſon aforeſayd, the angular point. 
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ofthe figure whereona bulwarke isto be placed, ſhould 


not 


. 
_ 


*% 


| | 
s 4 
[ | 
'S 
} 

4 

| | 
| : 
S © 


| :-: 
fot be leſſe then a right angle, but by how much the 
more obtuſe, ſo much the better it is. As the angle 
B. GX. 
tz. The inward flanckingangle,and theangle of the 
ſhoulderof the bulwarke, encreaſe and decreaſe toge. 
ther, the one alwayes exceeding rhe other 90 degrees; 
and th: refore as the inward flanking angle ſhould never 
be lefſe then 15. degrees, ſorhe angle-of the ſhoulder 
- miſt never be lefle then 105 degrees,and by how much 
reater,the better, forthe ſame reaſons, as are beforeal- 
Fead ged. The inward flanking angleis, *.7.N. The angle 
of the ſhoulder, G. F. N. 


14. The fixed or longeft line of defence drawne 


from the angle of the flanke to the outward angle of 
bulwarke ſhould not exceede 720. foote or 72. rodds- 
that ſo irmay not be without musket ſhot, thar being an 
Engine mote portable,and ready for defence then great 
peeces, which cffe& nothing but with more loſſe of 
time, and other inconveniences. Yetif youwill defend 
the front with Cannon, then may that line be almoſt 
twice ſo much; Asaline drawne from 0 to G. 

15. And for as much as in a regular Fort the forceis 
inall parts more equall and alice; and that ir doth en- 
clofe a greater quantity of ground, then an Irregular 
Fortof ſo many ſides: therefore a regular Fort (if the 
place will conveniently admit of it) is better then an Ir- 
regular. Te eos 

It is called aregular Fort, when the figure fortified 
- conſiſts of equall fidesand angles. _ 

' 16. By that which hath beene ſayd,efpecially by the 
twelfth axiome, it iscvident, thata Fort of three fides, 
atid angles is ofno mometit, neither is 4 Fort of foure 
fides of any great value, burin generall the more _ 

| + 


(9) 
and angles a Fort hath, the better it is. 

17. If thefixcd line of defence be 720 foote or 72 
roods then may the Curtaine beabout 4.2 rods;the front 
of the bulwarke may be about 28 rods; and the angle 
forming the flanke about 4o degrees, and the flanke to 
the Gorge as6. to 7. But if the figure you would for- 
tifie be leſſe, you may diminiſh the gorges, flankes, and 
fronts, proportionally retaining the angles ſutable to 
theſe Axiomes, and hereafter more particularly ex- 
preſſed. Andin fortifying any place, regular or irregu- 
Jar, youare to obſerve (ſo neere as may be) theſe Axi- 
omes, and the reaſons of them together with the Pro. 
blemes and examples, hence deduced, and hereafter ſet 
downe. The angle forming the flanke is F.C. N. 
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CHAP.-ILTL 


PROBLEME., I. 


| O finde the quantity of the angle, at the 

| JF Center or perimeter of any regular poli- 
H ES gon and the number of inhabitants 
LED key whereofa ſort is capable as in this figure, 
Re nM ; 


—_ ollowing let B c.bethe fide of an Equi- 
laterall pentagon 
There is required the angleatthe Center B, 4.C, and 
the atgle at the perimeter, B., C E, Divide thecircum- 
ference ofa circle, 360. degrees, by the number of the 
lides of the poligonon, 5. the quotientis the anglcat 
the Center, 3. 4.C. 72. degrees. which ſubſtrated 
from 180. degrees, there remaines the angle at the 
C perime- 


perimeter, B. C. E. 108. degrees. 

The reaſon of the firſt parr of this operation is 
manifeſt, and touching the ſecond, ſeeing the th ecan- 
ples of thetriangle, A. 8. C. areequall tro 180. degrees 
therefore from 180. degrees ſubſtractiog the angle 
B.4.C.there remainesthe ſum of the angles 4.8.C.and_ 
A.C.B. which two being ſeverally the balf of the angles 
at B.and C, are together eq all tothe angle &.6.E. 


PROBLEM BF. 2. 


The ©nantity of one ef the ſides given: tofi de the ſemi- 
diameter oftbe circumſcribed Carcle,and the perpendicue 
ter to that ſide and ſo theareaor quantity of ground in 
that figure, 


A® inthe foregoing figure, letthe fide of a pentago. 
{ Anall Fort B. C. be afterthe Italia manner 800, 
foote, then is the halfe thereof B. D. 400. faote, and 
the angleatthe center, B. A. C. 72. degrees, the halfe 
whereof is B. A. D. 36. degrees. and the complement 
thereof D.B. 4. 54 degrees, theretore by the firſt 


caſe of plaine ttiangles, ; 
| hy 
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As Rala is in proportion 


to halfe the {ide given BD, 400, foote 2» 6020600, 
ſotang halfe the angle at the perimeter ft A BC 54v06. ro 1387 390, 
to the perpendiculcr | | AD $509, 55, 2, 5 407990, 


And by the ſecond caſe of plaine triangles, 


As ne [['e tle anvle at the center Ss BAD 36--06 , 2307813, 
wo halfe the ſte given B D 400. foote 2, 60 206006. 
Sois Radius | | : 
toth. ſemidiameter of the Pot:gon A B, 680. 52--2, Bz28413 


This ismore properly the ſemiaiameter of the c:r- 
cunſcribed circle which for brevity ſake we call here 
and hereafter the ſemidiameter of the poligonon, 


This perpendiculer AD. 550.55. 2, 7497990. 
multiplyed by halfe the baſe BD. 400. ,2, 6020600, 
produceth the area of the triangle ABC. 220221, 5,3428599, 
which multiplycd by the number of ſides * $5. 0,6989700. 
produceth the area of the poligonon *1101105-f 6,0416260, 


Note. The operations here or hereafter uſed by lo. 
garithmes whether inthe rcſolution of triangles or in 
multiplication, diviſion, extraction of rootes or the 
rule of proportionT have ſufficiently handled inmy firſt 
booke of plaine triangles which therefore it were ſu. 
perfluous here ro repeate, the fraQtions here and 
hereafter uſed are decimals namely tenth or hundreth 
parts - ſo that if there be one figure behind the pricke 
it ſignifies tenths as 351. 2 15 3514. ſo550.55. is 
550 to 
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PrROBLEME. 3. 


To finde what number of inhabitants a Fortis capable of, 


T isto beunderſtood that within-che poligon figure 
caſt up as we have ſhewed inthe laſt-Probleme, there 
is the Rampire, the ſtreets, the Market place, and the 
reſidue for the inhabitants;;:now.the Rampire, ſtreets.&; 
Market place may. be the halfe orthird part of thearea 
ot the poligon figure, fometimes more ſometimes Jeſſe, 
and that being ſubſtracted the rc fidue (as I ſay) is for the 
inhabitants. We willtake for exampletheleven fided. 
Fort expreſſed hereafter inthe. 1 1. Chapter. | 


| I devide the circumference of a Circle. 360. dep, 


by the number of ſides which is: 7 
the quotient is theangleatthe Center. BAC. 51,25 x, 
which- ſubſtrated from | 180, deg. 


remaine the angle atthe perimeter BCE. 128. 343. 
And ſuppofing the fide of the poligon namely the cur- 
eaine with the two Gorge-linesto be _ 702.4. 
'Then will the. perpendiculer be fourd by the laſt 
Probleme to beabout 729.foote, ſothat thearea of the 
triangle B. A. C. will be 256025. ſquare feete and ſee- 
bs cy figure hath 7. ſides therefore the area of the 
whole ks, "ah figure is 1792 i75.ſquare feete, Now-we 


ſuppoſe the Rampireto be there 70 foote broade, and 
the ſtreete or way next within the Rampire 40; foote, 
both are 110. foote which ſubſtracted from the fore- 
ſayd perpendicular 729. there remaines a perpendicu- 
hr, 619, then foraſmuch aslike poligon figures arein 
double. the proportion . of their: proportionall ſides, 

therefore 


(13) 


therefore 7 
As the fquare of the perpendiculer 729 3 2 R 7979S: 
To the ſquare ofthe perpendiculer 619g T Net - _ 
Soisthe firſt area 1792175. 46, 2533800, 
tothe ſecond area: 1292130. +6, 1113062 


Orif you rather deſire to work by trianglesthen ſup- 
poſing the perpendicular to be. 4; D. 619. you muſt 
finde halfethe fide Z. D, faying ET, 


AS Radix 1510 proportion. on, 2H 
to the perpendicular AD. 619. 1,7916906. 
ſotan.halfthe an.ath'cen.r BFAD.25-42.59,5828270. 
to halfe the fide,” 3BP.298.21. 2,4745176. 
which mult. by the perp. —4D.619. «2,7916906. 


produceth the area of RB AC.18459045,2.662082, 
W hich againe multiplyed byhe ſides 7.0,8450980. 
produceththe 24area 1292130. .6,1113062.. 


Andſo much is this hepta 2on within the Rampire, 
and the ſtreete going round within rhe Rampire. 


Next forthe Market place, the fide; thereof being - 
170. foote. 

As halfe the {ide of the Fort, 351. 2. 47,454445S5. 
to halfthefide of the Market pla. 85. . .1,9294189;. 
ſoisth- perpend. of the Fort 729. . .1,8627276.- 
tothe perp. ofthe Market place 176444. 2,24 645 920, 

which multip. by halfe hefide $5. "y it; pe et” 9. 
andthat againe by all the fides +7: . «0,845 0980, 
prod.theareaoftheMarketp! 


a. 104982.5,0211089,. 
C3, ah 
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and ſeeing the one perpendicuteris - 619g. foote, 
and the other of the Market place 176.44. 
the differcnce of theſe two is 442 5 6, 


- Being the diſtance from the Market place, to the 
treere next under the Rampire, - Þ 
which multiplyed by the breadth »* 30. foote, 
produ. the area of one of thole ſtrects . 13276. 80, 
which multipl.by the number of ſides 7. 
produceththe area ofall thoſe ſtreets . 92937. 


Laſtly for the middle ftreete that goeth round about 
betweene the Rampireand the Marketplace. 

Letusſuppoſe in this example the perpendiculer di- 
ſtance of that ſtreete from the center of the Marker 
place tobe 42 rods, (I meane from the center of the 
Forttothe middle line of that ſireete) then for aſea- 
veath part of the middle perimeter or compaſſe ofthat 
ſtreete lay... = 


Asthe firſt perpendiculer 729.foote.. .7,13727.5. 


rothis perpendiculer, 410.f00te. . .2,6232493. 
ſo thefirſt ſide, 702. | 4++02,8465845, 
rothis ſecond ſide | 424.  67.,e2,6071063, 
which multiplyed by 7. oO 8450980, 
prod.the compa. of that ſtreet 2832. 7. 3,4522043, 
which mul. by the breadth 30. 1,4771213, 
prod.theareca ofthat ſtr.er, $4982. 4,9293256, 


and the areaofthe other 7.ſtr. 92937. 
and the area of the market place, 104982. 


The ſumme of theſe three 282901. ſquare feete. 
ſubſtr. fromthe before found ' 12921 zo. TY, 
there remaines | 1009229, ſquare feete, 


Thus 
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(15). 
'Thusthentheheptagonto be fortified containesas 
before wee found 1792175» ſquare feete, but within 
the Rampire and the ſtreete or way next within the 
 Rampire it conaines but 129213 o ſquare feete whereof 
the ſtreetes and market place,amountto :82901.ſquare 
fcete which deducted there remaines fer the houſes and 
other accommodations of the inhabitants, 1009219. 
ſquare feete that is 10092. rods and 29 feete ſquare. 
Now we may aſigne for every houſe | o ſquare rodsor 
1c00. ſquare feete, or ſomething more or lefle asthe 
preſent occaſion ſhall require; and ſo this place is capa- 
pable of 1cog houſhoulds for deviding 1009229 ſeete: 
by 1000; or ro092 rods by 10, the quotient in either 
is 1009, beſides the fraftion which here we regard 
nor. : | 


— 


CHAP, II1II. 


To finde the quantity of the angles in all parts of a Fort 
of any nunby of ſrdes propoſed, | 


HJ Y the ſixtecnth Axiome, a Fort isto conſiſt 
J=Z2#f7| of at leaſt foure ſides, and by the eleventh 
JEELY] Axiome, the flanked angle of a bulwarke 
=—_— oughttobe at the leaſt 60, degrees, there- 
fore ina regular Fort of: foure ſides, the flanked. angle 
of each bulwarke ought to be 60. degrees, and conſe. 
quently the outward flanking angle muſt needes be 150 
degrees. Fi, 

_ -Asin this figure let B. C, be one fide of a ſquare for- 
tified with foure bulwarkes, one. of which let. bee 
| N.,F.G: 


at” S A i 


(26) | 
- Nr .0.n.T. And ſceing the flanked angle of this bul. 
wark F,G.f.is 60. degrees, thereforethe halfethereof 


-— 
® 
c 
a" 
. 
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F, G.C. is 30. degrees, and I. G.C. {bcing equall to 
D. C..4. namely halfethe angle of the tetragon) is45. 
degrees, therefore $.G. F. is 15. degrees, and thecom- 
plement thereof S. F.G. 75. degrees, wheretoisequall 
the angle 7. M. 6. which is the halte of K. 4. 6, there- 
fore the outward flanking angle, X. A. G. 1s 150.de- 
grees, which was to be proved. PRs 
And thus in a quadrangular Fort, the flanked angle is . 

60, degrees, and the outward flanking angle 15 0. de- 
grees; what theſe angles will be inother Forts conki- 
ting of more fides we may finde by helpeof theic 
enus. 

SubſtraQt the angle of the ſquare namely go. degrees 
from the angle of the poligonon propoled, halte the 
remainer adde tothe flanked angle of the ſquare thatis 
to 60. degrees, and ſo you have the flanked angle ofthe 
poligon propoſed: Alſoſubſtradt the foreſayd halfere. . 
mainer from the flanking angle of the ſquare, namely 
from r50..degrees,and that which remaines is the flan- 
king afigle of the poligonon propoſed. 


I, Ex4am- 


(5) 


Ts Example of a Pentagon. 


The angle at the perimeter is 180.d. 
from which ſubſtr. theangle ofthe ſquare, 90. 
there remaines 18, 
the balfe whereof =. -Þ = 3 
added to the flanked angle of the ſquare © + 60.46, 
gives the flanked angle of the pentagon | 69, 


| And from the flanking angle of the ſquare, 150.4, 
ſubſtraQing the aforeſayd 
remaines the flanking angle of the pentagon, 141. 


'2. Example of a Hexagon, 


From theangle of the hexagon being, 120.d. 
ſubſtraR the angle of the ſquare, ' 90s 
and there remaines WT | 
the hate WRerent. ooh IS 
added tothe flanked angle of the ſquare, ' 60, 
makes tbe flanked angle of an hexagon, 75s 
and :rom the flanking angle of the ſquare 150. 
ſubſtraRing the foreſayd, _ I 5s 

remaines the flanking angle of an hexagon, 135. ' 


And thus proceeding inthe uſe we ſhall finde that 
the flanked angle will not be 90. degrees, till we come 
toa Fort of twelve ſides, 


"Now the flanked avgle of abulwarke being given _ 
may thereby come to the knowledge of all the other 
angles requiſite to be knowne, 


D.: As 


_- 


(18) 


Asin this figure let 3 C bethe fide ofa Pentagon, whoſe . 
angle at the Center is (by the 1.ch. B AC72. d.ob. 


the half whereof 1s CA.D. 36. 
the complement t thereof, DC A.54. 
now admit the angle ofthe bulwark, 7 GH, 69, 
the halte thereof FCG C.34. 

ſubſtraed from $ 6 C being equallto D CA. 54: 
remainesthe inward flanking angle- $8G F. 19. 
Equallto F P Nthe compl. of either $F6, 70, 


"OOs 


OQe 
OOs N 
50s : 


ſubſtrated from two right angles, 180, « 
leaves the angle of the ſhoulder MN F 6.109. 3 


Againe the ſame angle 5 F 6 or IM G,-70. 
doubled,gives the outward flan. ang, K MG. 147. 
Laſtly from two right angles, 186, 
ſubſtr. half the angle of the Poligon, BCA. 54. 


Terpaines the angles - *  DC6.126. 00. 


. 
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Asin this figure let 3 © bethe fide ofa Pentagon, whoſe. 


angle at the Center is (bythe 1. ch. ZB AC72.d.o6. 
the half whereof 1s CAD. 36. oo. 
the complement thereof, DC A.54. oo. 
now admit theangle ofthe bulwark, F G H, 69, oo. 
the halfe thereof FGC.34. 30. 
ſubſtrated from $ 6G C being equallto D C A. 54: oo, 
remaines the inward flanking angle: SG F, 19. 30, 
Equallto F P Nthe compl. of ether $ F6, 70. 30, 
ſubſtrated from two right angles, 180, oo. 
leaves theangle of the ſhoulder NF 6:109. 30. 
Againe the ſame angle 5 F 6 or IM Ge: 70. 30, 
doubled,gives the outward flan. ang. &K M G. 141. ov. 
Laſtly from two right angles, 180, 00. 
ſubſtr. halt the angle of the poligon, BC A. 54. 00. 
Temainestheangles + © DCG.126. 09. 
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A Tablcof the dimenſ1ons of theangles obſerved.in fortifying 
any regular Poligon from the Square, ro 2 figure of 


12. fides, ſo increaſing that the flanked angle 
rhereof isa right angle. 


_—— 


% _—Om—_— 
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eons #he number of their ſides 41-34 4-1-8 | 12 
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leg | eg.d g. deg. ; . deg. 
(le at the Center ——»——B AC.| go 6o'5t a| 451-40 30 
wiz of the Poligon — B CE.| go 1201284 I35| 7 I50 
[rhe angle of the poligon —— BCA. | 45 54| 60 64y 67+] 7 7 75 
Wento adde —— moans -| I5| 15 IS 15 | I5 | $ I5 


| 


; þ 
rr mn mm k : = —— | | — 


fanked angle —=— — FE GH. | 60[6g [75 7g i 82418 | | 88 90| 


| "WF l | = 3 
bike fl F GC. | 30134437 43953] 413425, 437 45 
S[I9 322 $2453) 2635/47. ZO 
>——| 9090.90. (90. [90 {99.190 [90 | 90, 
109312 511G7% 1168 72/1187 I1957 120, 
86 |80 | 754) 72479168 | 664; 65 
nt aim 5/701 63264: | 60, 
thet I141| 2051254125/123 (1214 120} 
1598 0008 ol4o.| 140 .\4 <2 | .149 [40 ud 
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place this after fol, tg. 
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But if you would have the flanked angle of the Bulworke ſotge 
creaſe, that for an Oftagon it might be a right angle, then maket| 
| flanked angle, two third parts of theangle of the poligon propyſe 

' | as is done in the Table following, bur for any poligon of ab 
eight ſides, 1ct the flanked angle be aright angle. 
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A Tableof the dimenſions of the angles obſervedinFo 


tifying any Regular Poligon from the Tetragon 
tothe Octagon, ſo increafing thatthe flanked angle 
of the Octagon is a right angle. 


——_—_—_— 2 


, | | | | | | 
Poligons the number of their ſides 6.7.3. f.6-1'97 


nt. 


SUITS aur. ny, on — Ce nad RN p mm———_—_—_———__— 


ako” deg.deg. deg deg. 


| Lngle at the Center —— ——BAC,\ 90 72| 60| 513 
| halfe the angle at the Center ==] A G, 45] 36. 30 | 255 22 


the angle of the Polizon ——— BCE. | 90' 
| #he flanked angle ———— E GH. 
halfe the angle of the Poligon—B CA, 
| halfe the flanked angle — FG.C. 


| #be inward flanking angle ——SGE. | 
towhichadding a right angle ——— | 
the angle of the ſhoulder —— N FG. | 
| #he angle oppoſite to the bead-line GF C. 
| #he angle oppoſite to the froutt —F CG. | 
| *-ecompl. of SGF. namely —SFG.| 7 
#he ontward flanking angle——K MG. | 
the angle forming the flenke ——F CN. 


| __ —o—_ _ ————_—_ <= 


| (19) | 

And thus for any ' flanked angle propoſed wee 
may finde the: quantities of every of the other an- 
les, MY | 
” Bur for any poligon propoſed wee may more com- 
pendiouſly ſet downethe anglesof the bulwarkes and 
all the ether angles afrer the: forme of this example 
following, remembring that if the poligon have more 
than 12. ſides, you make the angle of the bulwarke 
aright atiple. 


To half the angle of the poligin BC A. 54 96» 
adde alwayes RE I 5» 00s 
the ſumme isthe flancked angle  FGH. 69, 00- 

the halfe whereof 3 10 5-5 0 WIGEs 3$+:J0+ 
ſubſtr. from halfthe angle of the polig. B C 4. 54. 00. 
I:aves the itiward flanking angle, '8GF. 19.30. - 
— wholecomplement is - -$F0,:70;J0. 


which ſubſtrated from two right angles, .. 180.00. 
 leavestheangle of the ſhoulder  - G F N. 109. 30. 
and the ſame complement SFG or 7MG. 70.30. 
doubled is the outward flanking angle.K 416.14 1. 00. 


The angle forming the flanke, namely the angle 
'F.C. N. may bealwayes about 40 degrees. And ac- 
'cordifng to this rule is the table following made. 


Asiul 
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the | je 
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rem SOL YT | 
equf you would havethe flanked angle of the Bulworke ſore 


ſubſchar for an ORtagon it might be a right angle, then make] 
leay angle, two third parts of theangle of the poligon propoſ; 
Agzpne in the Table tollowing, bur for any poligon of ab 
douHes, lt the flanked angle be aright angle. 1 
Laſt] + 
ſubſt _. IF apes INE = 
rema 
""leofthe dimenſions of the angles obſerved inf 
ying any Regular Poligon from the Terragon 
tothe Oagon, ſo increafing that the flankedangle 
of the Octagon is a right angle. 


—_— —— —— 


no 


| 


the number of their ſides 


emo 


———_—— 


at the Center —— ——B AC, 
' angle at the Center ==nn] A G, 


\e of the Polizown —— B CE. 
ted angle ——=—— FE GH. 
' angle of the Poligon —B CA, 
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(19) | 
And thus for any ' flanked angle propoſed wee 
may finde the: quantities of every of the other an- 
gles. CE RS vt Hr uy AIR IIO 
But for any poligon propoſed wee may more com- 
pendioufly ſet downe the angles of the bulwarkes and 
all the ether angles after the: forme of this example 
following, remembring that if the poligon have more 
. than 12. ſides, you make the angle of the bulwarke 
aright atiple. 7, 


To half the angle of the poligon BCA. 54 96» 


adde alwayes | | 15-00. 
the ſumme isthe flancked angle FGH. 69. 00- 
the halfe whereof Fa F GC. 34. 30- 
ſubſtr. from halftheangle of the polig. B C 4. 54. 00. 
I:zaves theitiward flanking apgle, '$GF. 19.30. 
whoſe complement is _ _ SFG.: 70430. 


which ſubſtrated.from two right angles, .. 180.00. 
leavestheangle of the ſhoulder - - G F N. 109. 30. 
and the ſame complement SFG or 1MG. 70.30. 
doubled iisthe outward flanking angle.K 416.141. 00. 

The angle forming the flanke, namely the angle 


'F.C.N. may bealwayes about 40 degrees. And ac- 
'cordifgto this rule is the table following made, = 
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0fthe quantitie of the Curtaines, F lankes, Fronts,Gorges, 
and other ſides and lines in regular Forts of any number 


of ſides propeſea, . 


ST is not of neceſſity that the angles in 
SY Forts ſhould be exatly ſuch as are found 
and ſet downe by the foregoing Rule, but 
BEA they may beſomething more orlefle, as the 
place or other occaſions ſhall require; But firſt ſup. 
poſing them to be ſuch, we will ſhew how to deter- 
mine the quantity of the ſides and lines of a Fort . 
accordingly. both by examples and tables for that . 
purpoſe. EDI _ 


 Prontuams. l. 

The length of the Curtaine, and of the Front of the Bul- 
warke given, to finde what the other ſides and lines 
Fo En OE ns 


'A* in this regularPentagonall Fort,and ſo in others, 
\ ro thc intent the line of defence may be about 72, 
rods the Curtaine may be about 4 2. rods andthe Front 
abour 28. as is before noted inthe 17, Axiome. =nd_ 


that the proportion ofthe flanke tothe Gorge may bee 


about 6. to 7. let the angle formiig the flanke bee 
4.2. degrees. ; 


Thus then the Curtaine is _ ON. 420, foote, 
the Front of the Bulwarke | _ FG, 280, foote, 


And. 
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(23) 
And the angle forming the Flanks #7 CN. 40. deg. 
And let the Flanked angle be . F G H, 69.deg» 


K 
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Then willthe other angles be found by the firſt ruleof 
the foregoing chapter to be ſuchas are expreſſed in the 


former of the two tables: butthe fides we fine thus, . : 


In the right angled triangle SGF, by 3. caſe of plaine 


triangles I ſay. © 


As Radius isin proportion & 


tothe front of the Bulwarke + | mw - FG.2 $ofeete dee: "ij 
ſo fine the inward flanking angle-.. s.SGF. 19.deg. 36. 9:52350, 


to the line — 


= 


Againe by the ſame, + 


As Radius is in- proportion Ms LADEN 

to the fronc ofthe bulwarke———_—_————F 6G. 28, fete. 2, 44715, 
lo fine compl. the inward flarking angle—$.6-SG F.19.deg.30.9:9743 5. 
to the line = REAR 


1 — —— cc. 4... 
Whereto.addiog halie the Curtaine —— S 7, 210, _ - ; Bet 


SF, 93. 47+ 197065... 
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CHAP. V. 


0 {the quantitr tf the CONTENT lankes, Fronts,Garges, 
andother ſides and lines in regular Forts of any number 


of ſides propoſed. . 


LT is not of neceſſity that the angles in 

SY Forts ſhould be exactly ſuch as are found 

SDS and ſet downe by the foregoing Rule, but 
24 they may beſomething more orlefle, as the 

lace or other occaſions ſhall require: Burt firſt ſup. | 
polingthem to be ſuch, we will ſhew how to deter- 
mine the quantity of the ſides and lines of a Fort - 
accordingly both by examples and tables for that . 
purpoſe. EMS | 


- -_ 
——_ OD 
on Wo 


Wk 


| n Pros uM F. I. x 
The length of the Curtaine, and of the. Front of the Bul- 
warke given, ts finde what the other ſides and lines 

" Srald:bee.j oo ft; ooo nl ns 


'AS in this regularPentagonall Fort,and ſo inothers, 
ro thc intent the line of defence may be about 72, 
rods the Curtaine may be about 42. rods andthe Front 
abour 28. as is before noted inthe 17, Axiome. =nd_ 
that the proportion ofthe flanke tothe Gorge may bee 
about 6. to 7. let the angle formiig the flanke bee. 
42. degrees. : ; FE, | 
Thus then the Curtaineis 0O N.420, foote. 
the Front of the Bulwarke _ F G. 280, oe, 


(23) | 
And the angle forming the Flanks F CN. 40. deg. | 
And let the Flanked angle be . F G H, 69.degs 


Then willthe other anglesbe found by the firſt rule of 
the foregoing chapter to be ſuchas are expreſled inthe - 
former of the two tables: burthe fides we finde thus. - 


In the right angled triangle SGF, by 3. caſe of plaine . 
triangles I ſay. 8 FA 


As Radius 1s in proportion OE rene | w_ L 
tothe front of the Bulwarke ——— F G.2 80 feete 2,44715, 
ſo ſinethe inward flanking angle-- s.SG F.19.deg. 30. 9:52;50, 


to the line- —  n—n——— 8, 93. 47+ 197065... 


 Againe by the ſame, 
As Radwsis in- proportion Be: EIN SIS x 

to the fronc of the bulwarke————_——————F 6. 280, fecte. 2, 44715, 

ſo ſine compl. the inward flacking angle— 5.6-S G F .I9.deg.30.9-9743 F- 

to the line mtr. ———— 8G, 63 94. 4, 42150. 
Wheretoadding halic the Curtaine —: $2.-3430s <tc 


(24) 


the ſumme is tlie line — IG. 473: 94. 


- 


which doubled is the fide of the out- 
ward poligonon, or the diſtance of ” 
diamond points of the bulwarkes——— K G. 947. 88, 


- InT AG: by the ſecond caſe of plaine triangles, 
As fine halfe the angle atthe Center ———--8. 14G. 36.d.00. ,23078, 
+ to hallethe fide of the outward pentagon ————— 1G. 473.94. 2367572 


So is Radius in proportion = 
. tothe Semidiameter of che outward pentagon —= A G, 806.31, 2, go659 ” 


* Intheſameby the firſt caſe of plainttr ianzles, 


- Asfine halfethe angle at the Center — 74G. 36.d.06. ,23078, 

. to Zthe ſideof the o:ward pentagon———- 4G. 473. 94. 2, 67572, 

ſo line compl, halte the angte atthe Center —5.c. 4 A G 36, 00, g, 90796. 
to the perpendicular of the ourward = 

. pentagon as aha ei A1.,651. 32. 2,81446. 


"1# FC G. by the cichth caſe of plaine triangles: 


A1 the'ſine of the angle m—,F C:G,86,4.6, 
5s in proportion tothe Front— ———— —'F G, 280, - 2, 44715. 
ſo ſine halfe the flanked angle ——————s.F GC. 34. 36. 9375313, 


tothe line rtrm—_—_ F C. 158.98, 220134, 
"In the ſame trianzleF CG. by the ſamecaſe. 
- Asthe fine of theangle = ———— 3. FCG. 86.d. 06, 1,00106, 
15 in propor; tothe tront —— Þ G; 280; -o—— , 4,715, 
ſo is the ſine of the angle ———= ——— 1, GFC, 59, 30. 9,9353% 
« 0 the head-line ev — _ C G, 44 I, 84, Se 23 38353+ 
-which-ſubſtraRed from the ſemidiam, —— 4G ,-806,- 3 1, | 


there remaines the ſemidiamerer _ ; 
ofthe inward pentagon————————AC. 564. 47. 


-InthetriangleF CN. by the thirdcaſe, 

"As Radhusisin proportion | - 
+.to the line before found— —FC. 18, 98, 20134, 
No fine the angle forming the flanke———8.F CN, 49, 06, — — 9 » 80807, 
* tothe flanks ———————- FN, 19, 19, 


» 00106, 


anon 4123. WO AIP 2, 0094l, 
: " lereto 


(25 


whereto adding the line Srftfound ——-SF,g,, 45. 
we have thediftance of the pentagons -© N-or —= 1D, 195.66, _ 
which ſubRraRed from the perpendicular | Al. 652. 3%. - 
there remaines thc perpendicular of the 

inward pentagon —— ene, <—_—_ AD. 456.66, 


Tathe triangle EN C bythe third caſe... 


As Radias is in ptoportion 


to the line before found —_ F-.158, g8, 2,204. 
ſo fine compl. the angle forming the flanke—.— 5,6.FCN.40.d.06 g 88425. 
to the Gorge line , . pre NC. 121,78, 2, 08559. 
whereto adding halfe the Curtiine == DN, 210.. . 
we have the line — — — DC,3}1,78. 


which doubled is the fide of theinward, | 


_ pentagon = — cc; 


in thetriangle F PN. by the firſt caſe, ". 


As ane the mward flanking angle 8.F Þ N. 19.d. 36.—, 47659; 
is in proportion to the flanke —— FN. 102.19, —2,00941, 
ſo fine compl. the inyard flank, angle—s.c. F PN. 70, 36. 9,97 435 


tOfhe [ine——_ NR Ol ene GIO P N. 288, 58, mms 2, 4603s. .. 
which ſubſtra& from the Curtaine————— ON. -420. 
reraaines the. ſecond flanke=—— 0; 
Fn the triangle R'O G. bythe fifth caſe. 
To the linc before found ——=— SG. 263,94... 
Adding the Curtaine — ON. 4:20. 
IVE Z}avg The Ling emeomnnnnen—mcmnnnnan nn —» KG, 683,94... 
Firſts. * 
As the line R © of -o— —_ D.-195, 66, 5,70850, - 
is to that Iine————- —c C6. 9g. :,;;0:, 
ſo is Radius in proportion | 


10the tang.of the ang}mmun=—_—___—, 0,6 2, 10,543 53 
Secondly. :_ | 


1s the fine of that an2le— — m=—— , RO G.74.d. 02=-=, 01709, -. 
i517 proportionto the line —m—_—_ RG. 683, 94+ rm 2, $3502, _.. 
0is Radius in proportion FR TIEN 

tothe longeſHline of defence =m==__—{ G.. 7314 4, = 2, $5217, 


18 of » 
«>. 


(26) 
Is like ſort we might finde the ditances DM.PM OG 


Touching the fradtions in this and all other examples 
| they are as we have before ſayd decimall ſo as the number 
befirs the pricke ſignifies ſo many integers, the fignrebe. 
hind the pricke, ſo many tenths of a unite 4s 711. 4. hf 
before ſignifies 711 5 ſeete, ſ0 711. 41 ſignifies 711 
andthe like ts to be underſtood of all others. 


2. Example, 


4” the ſame pentagonall figure, let theſe parts be as before, 
' namely the Curtaine —=-- ——- ON, 420, foote, 
| the front of the bulwarke —_ ——_———__ {7 G23 0 


- 
* n 


the angle forming the flanke ! ni SD: ow FCN. 40d, 


dlet the fizn ked angle of the bulwarke be =— FGH37:d, 


Then will the other angles be found by the ſecond rale of 


' the foregoing chapter to be ſuch as aye there expreſſed in the 


latter of the two tables, and the fides we finde as before, in 
"the triangle SGF, 


As Radius is inproportion 
to the front of the bulwarke — FG. 280, foote, 2, 44715, 
| foſine the [inward tanking angle — — =——x.$G F, 18.49.60. 9,48998, 
totheline _ 


—_ == FF f,$6,52, 1, 9371} 
In the ſame triangle $ G F. 


As Radins is in proportion - 

ro the front of the bulwarke - — — F G, 280, 2, 44715, 

So fine compl, the:inward flanking angle— s.c.$G F, 18 — 06, 9, 97821, 

| to the line enwmm_—_ _ min =o S G.265, 2 9— 2, 42530, 
whereunto addding halfe rhe Curtaintunny ——- S 1, 210. 

the ſumme is the line — — 1G, 476. 29, 

which doubled is the diſtance of the angular | 

Points of the bulwarket=mronnsnm— XG, 9. 8 


« 


Oc a AS CoaMmacamana>---. 


Melb: rriangle LA G. 


As fine halfe the angle at the center ——8.7 4 E. 36. d. 06,2309, 
to halfe the ſide of the outward PENtAgON TG. 47 6.2.9, 267787, 


So is Radius in proportion to the 


Semidiamet. of the ourward penragon AG.,810, 3: 2,99365, 
In the ſame triangle? 
5, | | 
398, As fine halfe the angle at the center — == 5$,T 4 G. 36.d.06., ,23078, 


to the ſide of the outward pentagon IG 476. 29. 2,67787. 
ſo fi1e compl. halfe che'angle at the center—s, c. 7 4 G.. 36,06. 9,99796, 


tothe greater perpeadiculcr-————_ m____—_—_— - AI, 655,56. 2,81661, 
| In the triangle EF C G. 
Asthe ſine of the angle — —— s.FCG, 86.4. 06, ,00106, 
15 In proportion to the Frone ———— FG. 280, —: 2,44715. 
' ſo fine halfe the lank:d anzle- —— $,F G C, 36.06. 9,76922. 


HF C, 164 98.2,21743. 
E | In 


(18) 


Inthe ſame trianzle FCG. 


As the fineof the angle=— — — 5, CG.86.d.06. 00106, 
is in proportion to the front ——_ ————— F G. 280. — 2444715, 
fo is the fine of the anglc———_—_—;,GF C58. 9,8, 


tothe head-line—— ————— —__— CG, 38.03. 3766; 


Which ſubſtrafted from the ſemidiam, =— AG, $1031. 


thertremaines the ſemidiameter 
of the inner pentagon 


——— C, 572. 28, 


Inthe triangle F CN. 


As Radiasis in proportion ; 
tothe line before found — PF C, 164. g8, 2, 21747, 
ſo fine the angle forming the flanke $. FCN. 40.d.06, 9,80807, 


to the flanke _ os — I 4 N. 106, OF, 2,02550, : 
whereto adding the line firſt found ———— $,F,8, 52, | 
we have the diſtance of the pentag.$N or—— =—— 1D. 192. 57, 
which ſubſtracted from the perpendicular ATI. 655. 56. 
leaves the perpend, of the inward venngen . ik D. 462, 99. 


In the triangle FN C: 


As Radius is in proportion 


to the line before fonnd-. — BG. 16z. 98 + 2,21743, 

Toliae comp. tliz angle forminz the flanke—$.Cc,F C N. 40.d.06. 9,88425, 

to the Gorge line nonnomns ionotniatniin vines AL C,, 1.26, 38, 2,10168, | 
- Whereunto adding halfe the curtaine =— a——D N. 210, 

firnne is thelline=———. —omnnin——— DC, 336. 3B. 

which doubled is the fide of the inward | 

pentagon IS oc < - — __C__— cy GC. 672. 7.6, . 


In the triangle FP Ne 


As ſine the inward flanking aogle - Ss. F PN, 18.d, 06, 0, 51002, 
3$ in proport;on tothe flanke -————— <— FN, 106, 05, 2, 02559, 
ſofine'comp.the jtiward flanking angle»——s,c.F P N.18.,00,9,97821, 
: M | | — 
which ſubſtraQed from the CUINtaiNCom——_— ON, 4:0. 
terhaines theſerond flanke - cmmanzzs —= OP, 0 3,61, 


1B. 


(29) 
1n the triangle ROG, 


| SG. 266. 29. 
wer ON, 420, 


To the line before found — w— 
adding the curtaine ——— 


_— 


then 
As theline R 0 or —— m—wr=cny =——— 7, 19.5. 7, 72541. 
is to that line —— ers nonm—ce——— conm—mc - KG. 686.29. 2, 83651. 
ſo is Radius in proportion , 
ro the ranyent of the angle ———— x0 c,74d.:0.10, 5519, 
Secondly, 

- Asthe ſine of that angle ——, R0C.74.d.26, g,01646, 
in proportion to the line-——=—_—__ _— kc 686, 29, 2,83651, 
ſo is Radius in proportion | ws 

—  —_— 0G, JI Us $0, 2395297. 


to the longeſt line of defence 
3. Example. 


In this Tetragenall or Quadrangular Fort following 

Let the length of the Curiaine be ON. 42+r. or 420.f, 
the front of the balworke be F G.28.r. or 280. f. 
the angle forming the flanke F CN. 40. d.o0. 
the flanked angle of the bulworks F GH. 60.d. 00. 


Thenwill the other angles be found by either of the 
rules Chapter 4. tobeſuch as are exprefled in either of 
the two tables there: and for finding the ſides wepro- 


ceed as before thus. 

Is thetrianghe SG PF. 
As Radius is in proportion | FEES Z 
to the front of the bulworke ———=——_—  - F G2 0.foore, 2,447 15. 


lo fine the inward fnking angle ——m—=— $8 GF.15. d, 00. 9.41300, 


| td the line —— — —— \—  — S F.\72, 47 $,8601 Fo 


'B 2 in 


(39) 


SST CIR” 


8 


TG: 


I VA 


 Inthe ſame triangle SG F. 


As Radius 1S in proportion 

to the front vf. che bulwarke — F G. 280, foote, 2, 44715... 

ſo fine comp. the inward flanking ale —— $.c. SG F. 15, 00. 9, 98494. 
— 


to the line SG. 270.45, 2, 43309. © 
hereunto adding 'halfe the Curtaine ————-$ 7; 310. 


aſl 


the ſumme is the line IG, 480, 45. 
whith doubled is the fide of the outward. | 
terragon — K G. 969. 99, 


In the Dy IAG.- 


As fine halfe the angle at the center $.1 4G. 45.4. 06,:0.15051, 
to halfe the fide of the outward tetragon————— 1G, 480, 45. 2,681 6y. 


So is Reins in proportion to the 
ſcmidiamer, of the outward tetragon_——A 6. 679.46. 2; 83216, 


In the ſame triangle. 


As fine halfe the angle at the center ————, 14 G. 45. .06. 0, 15051. 
ro halfe the (ide of the outward tetragon . T G: 480. 45. 2,68165, 
ſo fine compl. hale the angle at the'cenrer—5$x., 2 A G. 45: 00.9,84949, 


ro che greater perpendiculer —=———— 4], ,,4j.. 2,686. 


i1n.; 


« B 


1-64 SLA 

LE ky 
SE 

. 


(31) 
In the triangle FCG. 


As thefine of the an2lJe = ———————m———s, FCG, 95.d.00. 0,09166,: 
is in proportion to the front — —— FG, 280, -— 2,44715, 
ſo fiae halfe the flanked angle— — $FGC.30.6.00, 9.6987, 
tothe line 


— 
— F..149, 53. 2,14778, 


In the ſame triangle F CG. 


As the fine of theangle—————— —— --$, Fc EC, 95, 06-4, 0,00166, 
is in proportion tothe front ———-— —F G, 280, =——= 2,44715, 
ſo is the line of the angle $,GFC,55.4.06. 9.91336, 
to the head line RASTER 


_ CG.230.,23, 2, 36217, 
which taken from the greater ſemidiameter——— 4 G, 679. 46. 


remaines the leſſer ſemidiameter 


— 4 C. 449, 23- 


Inthe triangle FON.. 


As Radigs.is in proportion - X 

to the line before found  — F C,140.d. 53.2, 14778, 
fo fine the angle forming the flanke S. F CN. 40.d. 00. 9.8080, 
ro the flanke ————-— — 


— F N. 90.33. 1,95585. 
whereunto adding the line firft found —— SF, 72.47. - 


we have the diſtance of the two terrag, © XG and B C, 162.80, . 


which ſubftraRed from-the perpend.« mA I, 480:45. 
there remaines the perpendiculer of - 
the inward tctragon OC A EEOR2ch AD. 317.65. . 


Tn the triangle FN C. 


As Radius is in proportion . 


to the line before found —-— « FC. 140. 53« 2414778, 
ſo ſine compl. theangle forming the flanke.—s,c, F CN, 40.4. 06, 9,88 425. 
to the Gage line ———— NC. 107,66, 2,03203,+ 
whereunto adding halfe.the curtaine ————— DN. 210. 

we have the line- — "mn , 17, 6, 


which doubled is the fide of the inward 
LOLAYON nn ———_— «BC, 635. 32; - 


(33) 
1nthetriaugle FPN, 


As (ine the inward flanking angle ——>—— s. F P N, 15.4. 06, 0,58760, 
is in proportion to the flanke -— FN. go. 33 1,98585, 
. ſofine compl. the inward flanking angle— s.c. F PN, 15, '60, 9,98494, 
to theline _ PN.337, 13:2,52779, 
which ſubſtraRed from the curtalne— an== ON. 420. 

' remaines the ſecond flanke — 7, 


In the triangle ROG. 


» 


Totheline before found SG.270.,45. 
adding the curtainew— 


ſumme is the line— 


As the line RO or — ID, 162.80, 7,988 5, 
is itz proportion to the line m=———_—_ XG, 690. 45. 283913, 
ſo is Radins inproportion | - 
to the tangent of the angle 


tRO G.76.4.44". 10,62748, 
Secondly, 


As the lane of that angle $, ROG. 76.d. 44.0, OINI75, 
1s in proportion to the line__——G, 690. 45., 391; 
ſo is Radius inproportion 
to the fixed or longeſt line of defence —————— 0G, 70944 2. 2 8500, 


4. Example, 


Let there be a heptagon or figare of ſeven ſrdes to be for- 
tifiedwith bulworkes, &c. 
Let the length of the curtaine be O N. 420, foote 
the front of the bulwarke F'G. 290, 


the angle of the bulwarke EF GH. 85.d,43- 


Thenwill the other angles be according to the ie 
| RED: con 


4 I0P 
cond rule and ſecond table of the fourth Chap. and for 
finding the ſides weproceede as before ſaying. 


* 


vw vor goo nreuunue = vo rvrvimng wwerwwvwuuyy 


F o 


6G uv vanvoriovrn onifhgny» -v- Ky 


Eugon fo acnt” 


wHuiYray 


FA PENGINNTOR 


In the triangle SGF. 


As Radins is in proportion £; | } 
tO the frent of the bulworke enum ena Eb... th eo cont. FE 6. 2.30, mmm 25 44715. ; : 3 
ſo fine the inward flanking angle ———— $,S$GF.21.d, 26', 9.56279. 


20 3hC LINe nocemmnonre nn aun —y , 10,3, 200994. 


is 


= (34) 
Inthe ſame triangle SG F. 


As Radint is in proportion | h 


to the line ——— 260, 63. 2441603, 
whereunto adding halfe the curtaine — — —- ST, 210, 


the ſumme is the line———— — — 1G.470.63, 
which doubled is the fide of the ED , | 
outward heptagon _ —=—-—K6G, 94t. 26, 


In the triangle TAG. 
As fine halfe the angle at the center — s.1 4G. 25, 43« 0g36259, 
to halfe the fie of the outward heptaconme= m]G.470.63. 267268 


ſo is Radius in proportion to the 
| ſemidjameter of the outward heptagon ———— — 4 G, 1084.61, 3,03527, 


| in the ſametrianzle 1 A G. 


As fine halfe the angle at the center — $.1 4G, 25.4. 43'.0,36:59, 
to halfe the fide of the outward heptagon ————7 G. 470. 63.2, 67268, 
ſo fine compl. halfe the 2n2le at the center — $.C.T A G, 25 d. 43g, 95470, 


to the greater perpendiculer | == 4 [, 077, I7. 2>98997, | 


In the triancle FCG. 


As the (ine of the angle ww——mnan Ge m—_—s, FCG.75.4.43. 9501364, 
i5 in proportion to the front —— — ——— - F, G.280, -— 2,44715, 
ſo fine halfe the flanked anglc m=—_—e -SHF OC 42.51.24: 9:83261, 


to the line cnn rrrrrnrrnm renin nn FC, 196.52: 23293 40, 


In the ſame triangle F CG. 


As the fine of the angle —= ————$,FCG, 75.04.43 .0,01364- 
is in proportion to the front = = - - - - < + —— F G. 280; = 2, 447-15. 
lo 18 the fine of the angle FR— -==-_s - = mS, G F G, 61.49.26. 9194362. 
to the head-line —- == == == = == == = CG. 253. 75. 2,49441, 
which taken from the greater ſemidiameter——— 4 G. 1984, 61. 
there remaines the ſemid, of the inward heptagon—— 4 C,8 30.86, 


Is 


(35) 
Inthe vgs BEN. 


AS Ratlun i$.in, Propoitiun- wh | (6 Wave care SIO mn 46. TY. 201? 9ife nf 
tothe line befor foiithbl. om EM -_— 9 eyvop10190RS 
fofinerhe angle forining che flanke —$.F,C. N.49g. 96: un 30309, 
tothe anke 4d —— Niv26) 41228f16T37, 
whereto adding the line firſt found ——— SF. 102 31, 

ſumme is the diſtance of the hepta Am — —1D. ::8.63. 

which ſubſtracted from the perpend, -omm——_ At, eee 


there remaines the ARE Obs, a t 
of theinivard htparon————— ==tb.7 7 i 


Tn the triangle EN | I, DI _ 


As Radius 1 tn proportion 
tothe line hefore tound:== 
ER fweh the Ne FDA If 10nd G.N,-4p 


tas —— þ 
oe ebay Ading halfe thecurtalne rn oF 


we have the line. 
which doubied is the fide of che inward 


P2NtagOn —— TREES TT Ce 721,08, 


- ———D C, 360. 54. 


ts Intherris le FP) 
19 robit nw p3 1059779 84 h29k20oIO 3 gi ya 
As Heh the1 int edfoatons aygle: ——y, go __ I: Shu 03452 


is in proportian to the flanke —— | 40; 126, 32, 2,10147. 
ſo fine compl. the inward fla:; king aNglc———s.c, FPN, IN 26.9; 688 


is in proportion to theline ——- << _LFN 321.582 07 
which fubſtraGed from the CUrtRING ens RN oF” J46 i 


remaines rhe ſecond flanke —— —O Þ; 982 BY gy «AP 


Laſtly, in the iAGRl K Oo wo: 


Tothe line. betore found, ————— mm—u_i_s G, 26063; 
adding the curtaine———— Lt om ON. 4 20, 


the ſumme is the Jine —RG, 680 \ Je 6 EP 


71 
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(36) 
Then Firth; 


As theſine R.O or | mw cm cag=___ 1 TD ; 228, 64; 7, 64ot9, 
| fn Katrin joan ———\6, 680.6;, 2 B3297, | 
ſois Hated Þ ion - F 
"NIE angle g=n—n——t— 0. 13-26, 26.47550, 


gecondh, | 


As the frne of that angle tn rt wes —5. RO 6. 71: 26.0.02311, 
is in proporciottto thi: link. ——m_—__- RG; 68. 63. 2.83291, 

ſo is Radiss in proportion |.” : | 
to the fixed or ongeſt line of defence rac 2G.718.00. 2,8 5612, 


_ . And after the-forme-of the fe examples, you may 
determine the quantities- of the fides, and lines of 
Forts of-any ny number of ſides, under or. above 


twelve. 
$1 $3 Example. 


n_ ina Quindecagon of fiftcene equall fides and? 
etheſe partsbe asbefore, namely: 


The Cartdint === —— TORR > 42+ rods, 
Ty Te fom ofthe (47 a RW 7946 745 
le forming the flanke — FCN. 40.d,00. 

pry e flanked. angle of the. ws FGH FOY y 00. 


Theawil the other angles be as followeth.. 


The angle at the center of the poligon — FA C.24.d. 00. 
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The angle of the Poligen ——<-——BCE.| 99 | 398 
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The front of the bulyorke ————==—— F G.| 281.00 | 28 
The Gorge-line —— —— —— —— NC.|10|77 | 12 
| The Semidiamtter of the inner Poligon — A C|44|92 | 56 
The fide of the inner Polieon'——= ———BC.|63|53 | 66 | 
The perpendicular of the ;znner poligen=— A De! 31 [76 | 45. 
The Semidiameter of the outer Poligon — A G.| 67.95 | 80 
The fide of the onter Poligon ——— KG.!96fog | 94 
| Theperpendiculr of the punter Poligon-— A 1.1.48 | o4 | 65 | 
| The diffance of the poligons = :D1.\:16|28 19 | 
The flanke ———— ———— — FN.{-9| 03 | 10 
Thehead. line — — bn Senn td CGC33 024 247 
The ſhoalder fromthe Centerious — == BE Col'14 05 | 154 
| The ſecond flanke ——_mgs wainnemgn —= O Pe: r8 29 | 13: 
| T he longeſt line of defetice '->—— O-G.170 |:94 (77; 


LY 
—— 


4. 


——_ 


Mm. 


hs 27 o 
ry 


"> 


hed 


to 


—— 


lar Fortification from the Tetragon to theDodecagon; 
the angle of the Poligon, and 15. degrees, 
Lo > COBeT' 

Fn 6.0420. RE OE 10 It: I2 
COIces. degrees. degrees. degrees. |degrees, (degrees. |Jegrecs, degrees, 
08 [120 1284 | 135 | 140. . | 144. .| 1474 | 150 
W- | 25, :; 78” _| a2 10-87 88.7; | 90 
O95 | 1125. 11457; 1167 | 1175 | 1185 . | 11924. | 120 
3s | 225 : 2455 ; 263. þ 2743.1. 183... 392, | 30 
[41 135 | 130; | 127 | 125. |: 123, 12142. | 120 
*& || 4 48 49 | 49 |. 49 | 40 | 40 
0d.|centirod...centirod. (cent rod. |cent[1rod.'cent|rod. cent|rod. centſrod. cent 
4200 | 42.00 | 42|00.| 42 00| 42{00| 42/00 42.00] 4:\o0 
28 |00| 28] o8:} $8] 00 | 28 | o0| 28.| 00] 28 00| 28 | 00| 28!00 
I2118|13|26|14| 12| 14|83| 15 | 42 15/92 16 | 36] 16]73| 
564145|68| 52'j 80|94 | 93 | 63 [106| 49|119|49 132 | 57 ||45 | 80 
66 [36|68 | 52.].70 24 71|166| 72 |84| 73] 85] 74|71]| 75147] 
45167[59| 34| 72-90 | 86 50.1100 | @6|I13 64 {127 |20 [140|83 
80 163 | 93 74 [107| 05. [I20 50 124] O2 147 59 [161 | 16 174|83] 
94 [79 [93] 74 |92190| 92|22 | g91|67| 91, 21| 90|83| 90150 
65123481] 18| 96] 42 [111 | 321125 | 93[140 37 [154 | 63168|t7 
19157} 21 | 84 | 23} 52 | 24|83| 25|87| 26.72 | 27 [43| 28 [04] 
x0 22/11; 13 21 85 | 12/44| 12 | 9$4| 131 36| 13 72| 14|04| 
2411825 |22:] 26| 11 | 26. 87-| 27 | 53| 28/10| 28, 59] 29|0z| 
15190[17]|31 | 18] 43 19.| 36 20 | 13] 20,79| 2T|35| 21j8; 
13412:\x5{|13| 16| 14 | 16|-57j 19|14| 17, 39| 17156 17/68 
Frne4401 790 71143 | 971} 55) 71 | 67] 71,77] 74 86 71| 94. 

| | | | 


—— 


= 


woman 


ion from the Towagen to theDodecagon 
ePoligon, and 15. degrees, 


w_P_ — ae ad 


s 


| Fs 


© 


i= 


z. degrees. 


—_——__Cl 


me... 


degrees. 
| 1289 | 135. 


. 85 
1175 


CART: 
J23 


| 


42... : 
28 | 
I 4 
93 
71 
86 
 {I20 | 
| FD 
II1 


1. 24 
12; 


cent rod. (Cent 


| The 
| 124 | 
1 091 
122J |< 
125 


I2 
27 
20 
17 
71 


degrees, degrees. 


140. | 


- 


S 


34 


oY 


Ee 


| 


Jegrecs. 


———— 


I2 


150 
9Oo 
120 


3ZO 


vegrees. 


I20. 


| 40 


\cent'rod. cent] 


4200. 
28 00 


15/92 
i 
73\ 85 
I k3 64 
2 [147 59 
91 2:1 
140 37 
. 26. 72 
14 36 
28 10- 
20, 79 
17. 39: 


1132 
851 74| 


rod. Cent 


-42.| 00 
28 | 00 
I'6 


127 
{IGI | 
90 
I54| 
27 
I3 
28; 
21 


| 67/ 71,77 


71 
| 


| I6 


174 


42 
28 


t 4.5 
75 
140 


go 


rod, cent| 


— ts 


And [teing theflan d ang. of the Hwori ' FGH. 90.004 

baife the flanked angle » ———=————— F.GC, 45» 00s 

taken from halfethe angle of the peligosn — BCA.78,00. 
leaves the inward flanking angle ——»>——+—86GF« 33.00. 
 whereunto adding 4 right angle —————— 90,00. 

| Go123-00, 

from which the c.of the an.forming the flank NFC.50,00, 
reſts the an "$4 170 e head-line—— GFC, 73.00, 
10 which adding halfethe flanked angle — FGC 45.00. 
the ſumme is Spry gd —_— _ —} 1 $.00s 
which ſubftratied from two right angles ———— 180.00. 
remaines the angle oppoſite to the font — —FE6,62,00, 
alſo the 6,of tbe inward flanking angle 1s — 8FG.$7;00. 
which doubled is the outward flanking ang; K MG 11 4.00. 


the ſamme is the angle of the ſhoulder — NFG.12 


Having thus ſet downe the angles; the fides and o- 
ther linesare found, as in the foure' examples before 
going, which therefore we paſſe over, and will next 
exhibite intwotables, the lines {which we have before 
ſhewed tocalculate) ina Fort of any number of fides, 
from the tetragontothe dodecagon, according to the 
m_ found by cither of the two nules of the fourth 
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SJ Et there be a ſquare, the fide thereof BC. cons 
Sa Ffaining 35 parts, andiet this ſquare be for... 
Fe tified with bulworkes, ſo as the Gorge-line: 
E223 Pp | / AN 


#. NC. may be of thoſe parts; the Curtaine . 
| Q N, 


oy 23 

the bulworke ec 3navi 
Life, whith line of defence: yo *; 
demand the TOY oh the ang; undef the pore 
this Paroe-” |: dan 


$4: 4 
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Herethen: in the right angled triangle.0 F F: Wo the 


curtaine ON. being: 21; parts,\\arid the flanke N _ 
parts, We yy OP Rs, ah ſaying 
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A tht flanke ——=—  — F'N. 55 pants. 9,3010% - 


's in proportion to Radius © 

ſois the CUYFAGBE————— ON, 2 {opartsT,322 22. 
10 the tangent of the me t, OFN,76:436,310. 261 33 
whereto is equal the -TM 676-3 6s: 
which donbledis the out vi an.KMG.15, Zol _ 

4jo the complententof 'O FN is—'F. 1 N. 13:24: 


"T3, 7 
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'Þ wry 
1 - Tocheſoinbles#e" tive ſee'ddwhe the: moans  - 
i | the 1 AN lines" Forts, ih'rods-2nd cetitUſmesvr. oh 
_ iherdeh arsof-rods; accounting (as we have before 
Il fa PP) 16;footetoa rod, or inrods, feete and 
(i cededip s of teere, "thus: 70] 194 1s 70 fods and 94. 
«atrefmesvf arod that is 70 2; rods orit is 70, rods, 
Sfoottand'4"tenthesvFa' wg and | the like istobe. 
TT dartooil pf rhaxeſtss: OETETN 
| FO 53 YN 54 
- Many otherfuch{yablesmight FR ſer tons oY 
verall proportions vſed-in fortification, but ſeeing the 
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1238 ons qutob Sitvxe/: wb mee tor rapes 
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on or Queſtions, touching facha UVrious proportions D 
45 are or may be.nſedin Fortification. 
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I Et there be a ſquare, the fide thereof B C. cons 
taining 35 parts, and ct this [quare be for. 
_ tified with bulworkes , ſo as the Gorge-line- 
' NC. maybe of thoſe parts; the Curtaine 
Pe: 


OW. 
_ ON21:andtheflonke N F.-5-parts, andlet rhe font: 
of the bulworke be ina right line with the fixediline-of 
defence, whith line of defence: ſuppoſe tobe 60, rod1g 7: 
demand the quantity of the angles,” and of the parts of 
this POrfe” L932 -Watatk Hikes 


Herethen in the right angled triangle 0 F nv. the- 
curtaine O N. being: 21. parts, arid the flanke N Z..g, 
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parts, we may finde theangles, ſaying 
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At thi flinke — — ———FN, 5; parts. 9,30r0: - 
5 in properizonts Radins OO eto 's , 
ſ0is the CUVFUBn——— ON, 2 1.parts-1,$222- | 
to the tangent of the angle—t, OFN.,76.36,3.,10,6232. 


whereto is-equall the angle - -TM 6.76.36. . 
which donbledis the out flanking an.K MG.153-136.: 


alſo the complement of 0 FN is—F 0 N, 13-24. | 
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be ror from halfe the angle | 
of thetetragon namely from- — 1G A. 45,00, 
'there remaines balf the flanked angle. FGC.31.36. 


which dowbled is the flanked angle—— FGH.63.13e 
againe to the imward flanking angle —IG M1.13.24- 
adding 4right angle —— ——===o— 90, 00. 
we have the angle of the ſhoulder —N F G.10324. 


Now thenin the. triangle 0 G C, we have the fixed 
line of defence 0 G. 600: foote, and the angles; for 
the abtuſcangle 0 C 6. isthe complement of halfe the 
anpleofthetetragon D C A.to 180. degrees. 


As fine halfe the angle of he LCtragoR, —_—, DCA. 45d. 06, 0,1 50s, 
eo the fixed line of defence =. 0 6.600, foote, 2,778, 


fofine the inward flanking angle ——» 8. GOC, 13.24. 93650, 
tothe head-line OE CCS GC. 196, 6, 242937, 


in the ſame triangle for OC. 
$. DCA. 45.d. 66, 01505, 


As fine halfe the angle of the tetragon Y 
to the line of defence. _— wy 


ſo line halfe the flanked angle - 3.0 G ©. 31.36. 9,7193. 
to the curtaine, and Gorge linc = m—__—— 0 C, 4447. 26480. 
the fourth thereof is the Gorge ——= = N C. 111. 2. | 
the reſidue is the curtaine = — ON. 333: 5+ 

Alfo the fumme of O cand NE is the 

fide of the inward tetragon- = - = = = = = — —BCcC.g55.8. 


8 ſeventh part whercof 1s the flanke—— = = = = == = NF. 79: 4- 


Inthe right engled triangle OFN for OF. 


As the fine of the angle — $,.0 FN. 76d. 36.0,91206, 
15the proportion to the curtune - c con O N J33+$o 23523 J, 
ſois Radius to the diftarice of the ſhoulder =_O F. 34.8, 25351, 
which taken fcom the line of defence —- « = - = = » =O G, 600, 
| leaves the front of the bulworke meeps. F606. 257» 3» 


O G. 600, foote. 2,7782. 
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(43) 


| 1 the iriangle ADC5& AC. 
} | againe halfe the fide of the terragon is ——-Y C. 2979. 
whereto isequall the perpendicular —————o— 47,377. 9+ 
__ wherefore 

As bafe the an ; of the LENTAgON ——_]nemm__—s D C 4.45; 06, O, 1f05- 

is to the —_ AF mn mm AD. 277. 9. 2,443 90 
| oo Nome in þ ro. tens tothe | . TO 

emidiameter of the inwars terragon —_ ww 4 C,393: 0. 2» 5944s 
wherento adding the head>line CG. 196, 6, "'P 
we haye the ſemidianeeter of the- 
ontwgrd tctragon - RED EAROS AGi589, 6, 

: I#the triangle 1G A. 
' As Radiucis in proportion tothe - ES OETENS0 

ſemidiameter-of the outward tetrapon amm=—m———4 6, 589, 6, 2,7706, 
ſv fine halfe the angle of the tetragon ——=— $.I1 G 4. 45. 06, 953495- 
to the perpendicular ————_—_—_c , 416, 9. , 6c 
from which'taking che perpendic, ————— 4 D. 277.9 _ 

reſts the diſtance of the tetragons ——] D. 139.0. 

> | which doubled is the fide of the 4: _ 
: . 
Queſt, . II. 


Let tht Curtaine bein proportion t0 the Gorge-lint as 3 t0' 
I. andthe Gorge-lineto the flanke, ac 710 5. andletthe- 


defence, which line of defence ſuppoſe to be 60 rods, 1* 
xe. | demand the quantiiyof the angles and of the parts of. 
31. || the Forte: ; 

"LL 


" "Mm 
This queſtion is in effet tha. ſame with the-+for-- 
I {D.. 


from of the bulworke be ina right line, with the line of / 


- 
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PING " R 2 ——— Re ,, 


ww 
; +3 A vv1,QdE INeaint tho 


Tn 4 quadrangulay fortrefſe,' let the'(urtaine be foury 
times fo much as the Gorge-lint, and let the Gorge-lint” 
be equall to the flanke, and et the lintof Mef ence be 60. 
rods, and agree withithe front of the bulmorke, what 


' Wal be the angles and ſides of ſuch a Fortre(ſe 2 


WBIps as Heng 


p 


=T 


' , 


Asthe Curtaine ————— )N, , pts. 9, 
isin proportion to'Railn. | wy 943179 
So is the flanke —— —— cog mucacwoclty,T, part, 0.0006. 
totang the inward flanking angle =———= t, FON. 14d. 62, 943979: 
vehich ſubſtraed from haſfe the angle * y 

. - ofthe tetragon — Cc , 4,06, 
leayes halfethe flanked anglcommm___G co. 
which doubled is the flanked angle————-——F'G C61. 56. b 
Ayainethe compl. of FON or IGM. iS =—_— 7M 6.75.5. 
which doubled is the outward flanking angle—X MG. 151, 56, 
Laſtly to the inward flanking angle ——————F ON, 14.02. 
adding a right angle— ——— —,00,., 
we haye the angle of the ſhoulders — NF G. 104.02, _ 


K ck G 
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(45) 
Then for the ſides, andfirſt in the triangle OGC, 


As fine halfe the angle of the tetragon — $. DC4. 45.06, 90,1505: 
to the fixed line of defence wm == O G, 600,f00te,2,7 78 1, 
ſo fine the inward flanking angle — $, GOC, 14.0%. 9,3847, . 
to the head-line— - w——_ C G:205+ 8, 23134 


Tn the ſame triangle O GC. 


As fine theangleOCG or : —$,DC 4.45. 00, 0,r5080 
to the line of defences = = = = =« = © z==—— O G, 600, foote, 2, 7782, 
fo fine halfe the flanked angle == —$.FGC.30.58. 9,9114. 
to the curtaine and gorge-line ——: O C.436.6, 2,60, 
the fift part whereof is the gorge-line —_—Y C7, 
whereto is equall the flagke ———————_ ———N F, 87, 3, 

and ſubſtrafting N Cfrom OC ( _ 

there remaines the curtaine mnn— N,;49, 2. 


In the triangle FON. 


As fine compl;the inward flanking angle—=s.c.F ON. 14d. 62, 0,0132, 


iS in proportion to the curtaine aoaagi = ON, 349.2, 235 437. 
ſo is Radius is proportion | | 
to the diſtance of the ſhoulder mmn——_——_—_ ) , 60, , 6. 
which ſubſtra&ed from the line of defence == O (7, 600, 

there remaines the front — _ FG. 240. 


Apaine if we adde halfe the curtaine—=—_ ————-D N,174. 6, 
to the gorge-line mm N C. 87. 3: 
the ſumme is the line —— ——— mam nnd == —_—_— D.C, :61,9, 


OO T0 


whereto is equail the perpendicular —= m—__—_ 4D, 61,9, 
andthe fide D.C doubled is the fide EE: 
of the inward tetragon - om — B C.523.8, 


In the triangle ADC... 


As fine halfe the angle of the tetragon—————s, D C 4. 45.d. 06, 01565, 


£0 the p:rpendicuſar — —— ——_— _——4 D, 261. 9. 254182, 
TIA CL Mee aot, 
ſy is Radius in proportion to the | | 
ſemidiameter of the inward terragon --——_——_—_—_—_ C, 37, 4, 2, 5687. 
whereunto adding the head-line——————=——— CC. 205, 8, wa 


If > — ————— 
We haye the femidiameter of thejowtward tetragon—=  G,576.2, 


| In 


(46) 


Ty the triangle TA G.. 
ius 1311 proportion to the SEO 
+ of he otrried Letragon— —A G, $76. 2, 2,7606' 
ſo fine halfe the angle of the tetragon ———— 7G 4. 45.00. 9,8495/ 
to the perpendiculer- ma 4 1.407, 4, 2,6101; 
from which ſubſtraQting m=—_—_— — AD. 261.9. 
remaines the diſtance of the tetr3gons — D 1, 145« 5» 


Laſtly AT being here equall to——.... - 1G, 407.4. 
which doubled is the fide of the outward tetragon.... KG, $14.9. 


- Queſt, 111T; 
Let there be a 2uadrangular Fort whoſe longeſt ling 
of defence O G admit to be 600 foote, the flanked 
engle FGH 60 degrees andthe angle GN a fourth 


part of in pom angle namely -15 degrees, what are. 
the other dimenſions of ſuch a Fort ? : 


Wwaeork. 


eamgwmsnmwoacsn au coy. 
\ 


Here then halfe the flanked angle-—— — FG. 30.4,06. 
taken from halfe the angle of the tetragen IG A. 45. oo, 
leaves the inward flanking angle -———— .—7 G M. 15, 00; 
wheretois equall— ———— —_— FON.15, 00, 
the.compl- of cither I — I MG. 75. 00, 


which 


047) 


. which doubled is the outward flanking angle— XK MG, 150.00, 


and if tothe angle F O N we adde — go, 00, 
we have tie wighe of the ſhoulder -—=——N FG. 105.00. 
Laſtly ſubſtraQing the angle —- . -N GC. 15 00. 
'from halfe the angle of the tetragon———_—_—_—D C 4 45. 99 
there remaines theangle - —'G NC, 39,00, 
1nthetriangle O GC. 


$s.D C A. 45.4. 06. 0,1 50Fy. 


As ſine halfe theangleof' the terragon 
0 G. 600, forte (22978 2» 


tothe fixed line of defence 


> 


ſos.fine the inward flanking angle — 5G 0 (.15.00, 9.4139, 
tothe head-lint—— —o_ Cc, 7 
1nthe ſame trianzle. 


As fine halfe the angle of the tetragon——s,D C A.45.d. 06. 91505. 
35 to the fixed line of defence BE 0G. 600. foote. 27752, 
ſo is fine halfe the flanked angle ——- — s.0GC.30.90.9,6990 . 

—— _ ——— —CRW 


te the curtaine and one gorge-line mn O C,424, 3, 2, 6277 * 


Inthe triangle GNC. 


As the fine of the angle —_——, GN Cc. 30.06, 0,30 10, 
IS co the head line————— -— GC, 219.6, 2,3417, 
ſo is the fine of the angle ——— . .—-——$. NG C.15.06. 9,4139, 


tothe gorge-line mL — CC, I. 7. 2,0557» 
which ſubſtraced from the line — — OC. 424.3. 
there remaines the curtaine — __ =o ON. 210,6. 


_ Tn the triangle F O N: 


As Radigs is in propottion 


tothe curtaine + ——— ——__—_ 0 N. 10, 6. 2,492, 
ſo tang. the inward fi:nkingangle——_——-—t,F ON, 15. 09. 9,4280, 
£0 rhe flanke _ W — — 2 N, 83. 2, 1,9203, 


G2 1g 


(48) 
1a the ſame triangle? 


As Gne the inward flanking angle—— — .F.0ON.15d. 06. 0,587, 
is in proportion to the:flanke ————< —_—_—_—__ N,,, 1.9.0, 


ſo.is Radius in proportion - 


to the diſtance of the ſhou[defemor——n—c nn —OF.32:1.5. 2, 5072, 
which taken from the line of defence -m—=_o— 0 G, 600, 
leaves the front of the bulworke —_ FG, 278.5. - 
In the triangle ADC. 
And if unto halfe the curtaine —— man». \ BS 55, 2 mY 
we adde the gorge-line ——— —— — NC.113.7 
the ſumme is the line——— ————— —— D C, 269.0, 
whereto is equall the perpendicular- — 4 D.269,0. . 
Alſo the line D C doubled is the fide 
of the inward tetrag0N-———————_ CC, ;;, 0, 


. 0s {ine halfe theangle of the tetragon———,_4, D'C 4, 45.d. 06, 0,t50;?. 
To the perpendiculr | EEE + CG: => ——————— AD, 2690 0, 2,4300, 
io is Radius in proportion to the 

{emidiameter of the inwar{tetragon —— mm 4 C, 3 $0, 4; 2, 5805, 
whercunto adding the head-linc == =_—_—_— CG.: 19,6. 
we have the ſemidiameter. of the | 

Ouvvard CCtragon-— — 4 7, 60g, 0. 


In the triangle 1G A: 


As Rading is in proportion to the _ 

emidiacmeter of the outward tetragon enm=_— 4, 600, 2,798 | © 
ſo fine halfe the angle of the tetragon——— == 5, 1 G A.q5.d. 06.9. 8495, 
to the perpendiculer—-— -— —_—_— ],,.,,;. 
from which ſubſtraRiog the perpend , —— AD. 269.0, : 


reſts the diſtance of the tetragons————_— D553}. 
Laftly, I G.. (which is equall to 4 1) doubled is 
the fide of the outward tetragon —— ——=——K G, 843, 5. 


. Welet downe the. meaſures of the parts-in feet, 
and tenth parts of feete, that being alwayes or for the 
IE CS — =: 


. (49) 
moſt part ſufficient, but when you deſire moreexaQ- = 
nefſe, you may uſe the logarithmes, totheeight places, 
or unto ſixe places as in this next queſtion wee: have 
done. | ne 


Queſt. V. 


In this figure of a Pentagonall Fort, let the flanked azle 
be 69. degrees, and let the angle FG Nbe a fourth 
part thereof, namely 17.9. 15'. and the flanke F N. 10. 
rods and 8 foote; and the Curtaine ON 36, rods, 1 de- 
mand the quantity of each part of ſuch a Fort ? 


', 
weneary OT EL{(UEuGs en guar HUEY EEE TY WOuhs »y- 2erev 
n js CY . 4 k » ” ” 
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"From halfe the angle of chepentagon 


I'& 4.54.d. 66. 
{ſubſtra& halfe the flanked angle== —F G C.34. 30. 


: reſts the inward flanking angle 2G P or 
which added to a right angle ————— ———-=- go, 


. makes the angle of the ſhoulder -— — N F G.1og, zo, 
And if from halfe the angle of the 

. pentagon we ſubſtract the angle ——— NGC. 17d, 15". 

. there remaines the angle= — GNC. 36.45. 

, whoſe complement is ——— —_r— —— F NG.53.15. 


Firſt then in thetriangle PN. 


"As fine the inward flanking angle—————=——s.F P N.19.d. 30", 0,47650, 
ts in proportion to the flanke —— FN. 198, foote. 2,02 34, 
. fo fine compl. the fame angle —————_—_—w_.Cc.F Þ N. 19.30. 9,97435, 
eo the part of the curtaine — : P N. 304. 98. 2,484:7, 
Which ſubſtraRed from the cuttaine _ ON 360, 
there remaines the ſecond flanke —_ —OP.55. 2, 
Inthe triangle FG N, 
As the fihe of the angle ——us yon =iF GN.17, d. 1 $4 0,52791, 
1$ in proportion tothe flanke -— === # N, 108. foote. 2,03 342, 
ſo is the fine of the angle ———— $FNG.53.d.15'.9,90377. 
in proportion to the front om a——_——F 7,291. 8. 22,4650. 
In the ſametriangle. - 


As the ſine of the angle -w—nanwmommnnnnnn—s s,  G N, 17,4, 15 . 0,52791, 
is in proportion to the flanke _ == N. 108. fore: 2,03 34, 
fo (ine the angle of rhe ſhoulder thar.is _ 

fine compl. the inward flankingangle————5.c. F PN.19.30 9,97435- 


to the diſtance rm N G. 343-30 2453568. 


In the trianglfN G C. 


As fine halfe the angle of the pentagon s. DC 4.54.9.06.0,09204. 
to the diſtance before found —= = = = = = —= N G, 343+ 36. 2, 53568, 


ſo ſine 5 of the flanked angle SN GC, 17. 15. 947209. 
to the gorge-hine — —_ — N C. 125,84. 2, 09981. 


it 


\ 
"4 h 
y 
? * 


In the ſame triangle. . 


As fine halfethe angle of the pentagon—— 8, D C 4. 54.4, 06, 0,09204. 
is in proportion to the ſayd diftance ==w————N E. 343.302, $3568, 
the fine of the angle ——,GN C6. 45.9, 77694. 


to-the -head-line mon coo ronenenmmnen wenn CG, 2.5 3.,90, 23 40466. - 


In the triangle OGN.. 
As the fummeof.O N and NG —_—— 70 3+ 307,15 286, ; 
isto the difference of O N'and N G= m_=— 6,70, 1,7 
ſorang. halfe the angle G N Co———m——_ £.18.d, 22". F- 9952136. - 


tothe tangent of the difference 00.27 3. 7,89694. - 
which added makes the angle 0G N..18,4, 49. F. 


Secondly. . 
As the fine of that angle -— $,06N.18.4. 49/4. 049118, 
i511 proportion to. the curtaine — , 60, 2,55630.' 
ſo the line of the apgle——. « $.GN C. 36.d, 45". 9,77694. 
to the longeſt line of defence =o n—_—_—_—_) ,66 7.46, 44. 
In the trianzle ADC. 
Halfe the curtaine is ———— —D N. 180 foote; 
and the gorge-lie is RON a——m_— NC, 125, 34 


the ſumme of rhele nnummnnt—n_———__ 7) C, }0;, 4, 

which doubled is the ſide of the inward pentagon — B*. 611.67. 

As tang. halfe the angle at the center —t.D 4 C.36.d. 06.0,13873; 
tohalfe the fide of the inward pentagon —=w=—— DC. 305.84... 2448549. 


ſo is Radins in proportion-to the 
the lefler perpendiculer == = = = = = — A D, 420.94: 2,624.2. 


In the ſame triangle. 


Asine halfe the angle atthe center s.D 4 C.36.d, 06.0, 23078, 
to halfe the fide of the inward pentagon————— D C, 305. Bq. 2,485 49. 
ſo is Radius in proportion to the | 

ſcmidiameter of the inward pentagon - a A C, 520,32, 2, 71627, 
whereto adding the head-lintm— = == = = = = CG. 253.99, 


we have the ſemid,of the outward pentag, 4 Ge 774,22, - 


_— 


4 
| 
1 
| 


(52): 


ro eo oe eeQcoteus 


Inthe triangle 1.G A: 


As Radius is ipropottion to the OI 
ſemidirmet, of the outward pentagon—————AC,77 4.12; 2.88886, 


. ſo fine halfe the angle at the center— $1 AG. 36.9, 06. 9,76922, 
to the line Cm - 16,455.08, 2,65888, 
which doubled is the fide of the outward 

| pentagon a << 4 KG, 910, 6, 

Inthe ſame triangle, 


ohh 

x £5.44 
\ » 

M ” — 
Py 


({ \* 
” « 
"Fg, 
i oy ” 


> wz_ey 


As Radius is in proportion to the 56 
ſemidiamet.of the outward pentagon —4 G,774. 22, 2, $8886 
ſo fine halfe the angle of the pentagon—=—=s. 1G 4.54. d. 06, g, 90796. 


to the perpendiculer —— — A 1. 626.36, ;,79681, 
from which ſubſtraQing the perpend—————— 4D, 420. 94. >, 


there remaines the diſtance of the pentagons <=-—D 7, 205, 4% 
Queſt. VI. 


In the hex agonall Fort following; Let the front of the bul. 
-* warke be in proportion tothe Curtaine as 2 t0 3, and to 
| the flanke, as 5 10 2. and let the diftance f the dia- 
; mond points of the bulworkes K G.be $4. rods, andthe 


flanked angle of the bulworke, 95.d. 1Iwould know the 
fronts, curtaines and other lines of ſuch a Fort ? 


From halfe the angle of the hexag0n———= ——— $£GC,60.d.06, 
take halfe the flanked angle mw —— FGC.37.30. 
reſts the inveard flanking angle _— ſc F.:2,30, 
whoſe complement is en=————_ mn SF 7, 67.30, 


Firſt 


Firſt then ts the triangle $ BG? 


"As Radius is in prpnien 


to the front of the bulyor ke» an——___—_—k,,,pts,, 0 
ſo the ſine of theangle———— —————5$.5 F G. 67.4. 36. 9, 9656. 
to theline _—_— — --SG. 1.8478, 0,2666. 
 whereunto adding halfe the curtaine —— D.N. 1, 5000. | 


Which being halfe the diſtance of - the diamond 
.pointsof the Bulworkes X 6, is by ſuppoſition 7 Ge 42» 
roddes or 420, fecte, - | 


*K. 


WR as Sea 
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As the line? G, in parts— 1G. 3.3478.co.ar, 9,47 $24, 
is to the front F G, in parts — FG. Parts, 0, 30103. 


to the ſayd front F G, in feete, nunw— <F G.250.9,— 2,39992, 


As the front iN parts cm=_—_ —__c— F G. 2. 9,6990, 
is to theenrtaine in/parts -———,_ ——  ON.3.0,477t. 
ſo is the front in feete. - —— F G.250.9. 2,3995. 


_ t6 the curtaine infeete — | ON. 376. 4. 2,5756, 


As the front in PATITS qummmmannns ANG _ C—_— F G. $o 9» 3Olo, 
i320 the flanke in parg ————— -——— ——FN,. ©, 300, 
ſoisthe front in fecte..m _ n——F G,:50.9,2,3995. 


tothe flanke in feete ann—_— — n—_  N, 100,4, 2,0015. 


In the triangeleS GF. 
As Radius is in proportion 
to the front of the bulworke — .F G. 250. & 2, 3995. 
ſo finethe inward flagking angle $s.SGF, 22.d.30 9,5828, 
LO the linens woenrmmnnmnanr cence nn ———$ F.,96.0. 1,9823., 
w hereto adding the flapke ——— —F N. 100. 4. 
we hayc the diſtance of the hexagons N S, of ===— CP, 196, 4. 


In the iriaugie VGC, 


As fige halfe the angle” the hexagons N JF; Gr —=—=—E F.60.4.00.0,0625. 
ro the diſtafice of the-hexagons NS Or awonm——yY C19. 4. 93 
ſois Radius in proportion | | | | 

to the hcad-lificommes ———_—  __ , 0, 56. 


Anil 48 


'The Ge of the outward hexagon is n - > mn -—- KG 840. 
ſo is the ſemidiamer. of the fame hexigon—o— 4 G, $0. 
from which ſubſtraQing the head-linkt— CG.226. 8, 


ref)s the ſemid. of the inward hexagon, mw ——4C.61;.2, 
whereto is equall the fide of the | 

inward hexagon « : —_ BC.613. 2, 
the halfe whereof is—— DC. 3 06. 6, 
from which (ubſtrating halfe the curtaine ——— D N, 188. 2. 


there remaincs the Gorge line == = — NC. 18, 4, 


(55) 
In the triangle AD C. 


As Raditu is in pcoportion to the ; 
ſcmidiamerer of the inward hex AH Co biz 24: 237876, 
fo fine halfe the angle ofthe hexagon ————— $, D C 4, 60.d. 00. 9,9375- 


rothg dicular nnnmnmm—_— 5. 
Mey a ; | ; - 


Queſt. VII. 
Let there be a hex angular Fort, and let the diſtance of the 
_ diamond points : the bulworkes be 86 roas 4. fome,the 
Cortaine 38 rods 4 foote, the flanke 10 rods, and the 
flanked ngle of the bulworke 75. d. 00. what ſhall bee 
the fronts, the longeſt and ſhorteſt lines of defence, the 
gorges cndother parts of this fort ? ” me, 


In a hexangular fort, letthe Gorge-line be in Proportion 
fo the flanke, as 10,107. and tothe ſide of the inward 
hexagon as 2, to 9. and let the ſecond flanke be inpre- 
protion to the firſt, as 6. t07. andthe longeſt line of de. 

 femce 72, r04s: what ſhall be the other parts of ſuch 4 
Fort ? | Ae 


Queſt, 1 Xe 


In a fort of 6. ſedes, the front being 29, rods, and the cur- 
taine in proportion tothe front as 4 10 3. and theangle 
forming the flanke 40.d. 1 demand the other dimenſions 


of ſuch a-fort ? 
H 2 Queſt, 


1 EN 7 0. Eo RES 4 a» A EN de BEI 93 
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(56): 


' 1u4 fort of ſixe ſides, admit the flanked angle of the bul. 
worke tobe 8o, d. and the front in proportion to the 
curtaine 4s 2.10 3.and let the front be 29. reds, andthe 
angle forming the flanke 4.0, degrees : what arethe dt 
menſrons of the other parts of ſucha Fort? 

Queſt. XI: 
There ts areenlay fort of 7. bulworkes whoſe flanke #. 15: 
| 70s, andthe EO the angular ws of its- bul. 
workes i 86. 704s 4. foote, and'the flanked angleof the 
bulworke. $0. d, 1would know the other dimenſionsof 
this heptazen . ſuppoſing the ſecond flanke 10 be 11, 


rods ? 


"Þ 


mY 


- 
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Hete according to the third chapterT finde 


the angle at the center of the heptagon——_—_—_—_—} 4 Cc, 14,26, fere. 


the halfe thereof anmanm—___—_—ww——_——— ,__. 


ehere remaines the inward flanking angle om 


'A,D,A.C. 2 $:43. 
whoſe cowplem. is halfe the angle of the heptagon—— D.C. A.64.17. 
from which ſubftraQing halfe the flanked angle=——— F'G C. 40,00, 


whereto is cquall the angle———_ cc 


the complement of either is. Þ F N or— -on——_—_— 

which doubled:is the outward flanking angle——— X 2 G. 131.26, 

Alſo the compl; of SFG.to 180.4. isthe.angle.of ,, 
—— mR——_—_—_—_—_—_— FG, 17.” 


the ſhoulder —— 


Then for the fides and firſt intheiriansle FP N; 


— 1G P: 24. 17. 
G PC. 24. 17, 


SF G.65.43. 


As fine the inward flanking anglc== 


is inproportion to the flanke——— — — 


ſo is the fine;of the atiple— 


to the interſeQion of the curtainew —_—— 


whereto adding the ſecond lanke— 
We haye the curtaing wmn—a—_ 


©» gu the ſametriangle.. 


As fine the inward flanking angle———  N,:4.d.17 0,389; 
—==——> F N, 120.-foote. 2, 0792, 


—_____OOl_ 


is in proportion tothe flanke 


ſo is Radius in proportion :. - 
$0 the line | | 


—_— 


In the triangle SGE. 


From he fide of the outward heptagon = = == = = = = KG, 864. 
ſubſraRing the curtaine & $ or — —_ ———— ON.380, 


there remaines the ſumme of X KR and 


=-$, FPN.24.9.17', 0,3858. 
F'N..120. foote,'2, 0792. 
—_— =— 5. PF N.65d. 439,9598. 
P N, 266;0,2, 4248, 


— OF. 386, foote, fere. 


n_—_—_ G.478. 7-4 


the halfe whereof is the line._—— 


As the ſine of theangle 


. 


18 in proportion to the [ine-oo——_—_ 


tO the Line wnnomon— | 
Which added to the flanke-m——ma_— 


PD == ==—PF.291.8.2, 4651, . 


n— G.65.d.43'.0, 0403, - 
—- $G.,.239.. foote. 2, 3784, + 
lo kne-c elnward flanking Alig lc. —_ 6. S GE. 24.17. 9,6 I4l;. : 


WAITE = —erwrret mtr mr F. I 07, 8, Zz 0327, | 
= ws N F. $20, 


Lives the diſtance of the heptagong=——c— S, 7.8, 
| H 7 3 : 


Td) 


In the ſame triangle. 


As the Gne of the angle — —— 8.$FG.65.d:43'.0, 0492, 
is in proportion to the line s G; 239. 223784, 
fo is Radius in propertion wn 


to the front of the bulworke — F &,262.2., $2, 4386, 
whereco adding the line before found —— —— PF, 291.8. 


we haye the ſhorteſt line of defence m—_D oF, 554: % 
In the trianzle GY C. 


As fine halfe the angle of the heptagon ==—2. DC 4.64.d. 17'. 0, 0453; 
is in proportion to the line ——_—_— mn — 4, .,7435,, 
ſo fine the inward flanking angle—=——_—-4$G PC, 24: 17.9, 6141, 


to the head-line ——m— G. 252+ 9. 2,4939, 


In the ſame triangle. 


As ſine halfe the angle of the heptagon———s. D C A.64.d. 17. 0,0453. 
£0 the ſhorteſt line of defence— — — —PG. 554. 2,7435- 
ſo ixthe fine of halfe the flanked angle Ss. P G C440 d,o6. 9,'8081. 
to the line — PC. 395. 3- 24 $969, 

from which ſubſtraQing theline — -_—_—_ Þ N, 266, IDE 
there remaines the gorge. line —— N C. 129.3 


In the triangle | A 'Þ 


As (ine halfe the angle arthe center fon——— $1 4 G. 25.6, 43: 9,366, 
to halfe the fideof the outward heptagon —— — { G. 432+ 2» 6355s 
{o is Radius in proportion to the | 
ſemidiarnet, ofthe ontward hep:agon —=—— ———4 CG. 995.6. 2,9981, 
from which ſubſtraQing the head-linfemmns —=—= C G. 252 9. 


leavcs the (emid, of the inward heptagon —————=— AC,74% 7. 


If further you-defire the fixed line of defence 0G. 
you have the right angle triangle, © X'6G. the baſe R G. 
625. fecte,and the perpendiculer 0 8.227.8. whereby 
OG. is eaſily found by the firſt caſe of. plaine trian- 
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There is aregulay Fort of 7.fides, whoſe lanke n a 11,r0ds, 
the diftance of the angular points of the bulworkes, $7. 
rods, the flanked angle of the bulworke $0. d: 1 would 
know the other parts of thisfort, ſuppoſing the ſecond 
flayketobe 9, vods? 


There is a heptangular Fort, whoſe Goree-line is 14, rods, 
the flanke 12. roas, and the curtaine 38. rods: I de- 
mand the quantity of the other parts of ſuch aſeptangu- 

lar fort, the flenked angle of its bulworke being 79 3. 
degrees ? Es us 


Queſt. XITIT, 


There is a regular Fort of 7. bulworkes the flanked angle of 
each bulworke being 86. deg. and the front being 29. 
rods ,15in ae ppg 10 the Curtaine 4s 2.10 3, the an- 
gle forming the flanke, F CN. admit tobe qQ. degrees: 
1 would know the dimenſions of the ether parts of ſuch a 
Fort ? TE 


Queſt. XV. 


In afort ofeight angles, let the flanke be 14. rods, the 
front 29. rods, the ourtaine 43. rods, the flanked angle 
of the bulworke 50, deg. what are the other parts of ſuck 


« fort? 


Queſt. 


abr, awf3.44" 


| Queſt, X VI. 


: In 4 fort of eizht ſides, let the flanke be. 13, rods, the (a- 
Rs jos hes the diſtance of the angular I 
of the bulworkes 92. rods, the flanked angle 84, dee. 
30. what ſball be the curtaines, fronts, gorges. and other 

parts of ſuch a fort? ER ; 


Queſt. | XV IH. 


: Let the flanked angle of the bulworke be:g0, deg. the angle 
' forming the flanke F CN.. 40. deg. and let the front 
- bein proportion to the cartaine as 2. to 3. ſuppoſing 
then the front to be 24., rods; what ſhall be. the other 
parts of ſuch afort of $. ſides: 


Lettherebeafort of 9, bulworkes, whoſe curtaine let be _ 

. 39r0ds, the front of each bulworke 26, the flanke 13 
rods: what ſhall be the other parts of ſuch a fortveſſe, 
ſuppoſing the flanked angle of each bulworke to be 85. 


degrees? 


Queſt, XI X. 


In 4 fort of 9 ſides, let the flanked anzle be 85. deg. the 
ſhorteſt line of defence 60. rods, the longeſt line of de- 

' fence 72. rods, demand the quantities of the other 

parts of ſucha fort, ſuppoſing the Gorge-line.to. be 'in 
proportion to the flanke as 4. 103% 


Queſt." 


(61) 


Queſt, X X. | 


There # a fort of nine ſides, whoſe flanked angle & 8g deg, 
the ſhoxtest line of defence ſcowring the front 60. __ 
and the lengeſt line of defence arawne from the flanke 
72.r0ds the perpendicular from the angular point of the 
bulworke to the flanke exteudedS G. is equall to the di- 

. ſtance of the outward and inward Nonagons SN, and 
either of them in proportion tothe ſide of the outward 


nonagon, as 2107. what ſhall be the other parts of ſuch 
a fort ? | 


Queſt. XXl, 


eAdmit that of aregular fort hawing ten ſides,the flanked 
angle be 87. deg. the Gorge-line in proportion to the 
flanke, as 4.. to 3. and the lines of Ft namely the 


ſhorteſt 60. rods, andthe longeſt 72. rods: what will ve ; 


the other parts of ſuch afort 2 
DE Queſt, X X I1. 
Againe admit in ſuch a fort the flanked angle be 87. deg. 
 theſixedline of defence 92. rods, the flanke 13 2. roas, 
and the gorge-line 18, rods; there is required the other 


parts of ſuch a fort? 
Queſt, XX III. 


In a fort sf a eleven (i4es, let the front be in proportion to 
the curtaine, as 2. to 3. and the gorge . line tothe fliuke, 
as 4 to 3.and li the diſtance of the angular points of 
the bulworkes be go, rods, and the flanked angle of the 
I bulworke 


6 
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* - of be + ae + oo 
meine 


| (62) Fr 
bulworke $8 + dep..1-wenld kutw the ather parts of 
ſuch a fort * 


Queſt, XXITIT.. 


1s.ſnch a Fort, let the front be in proportion tothe curtaine 
45 2103, and the gorge-line tothe flanke, 458.t05, and 

. let thefixed line of defence be 52, rods: what ſhall bethe 
other parts of ſuch a Fort, the angle of the bulworke be- 


ing $88 Fo degrees* 
Queſt, XXV. 


B 1na fort of 12. ſides let the flanke be 14. rodds, the front 
| 28, 04s, and the curtaine 42. rods, andthe flanked an- 
. gleof the bulworke 90. deg. and let the other parts of 


' 
v1 
42 , p 


Tl 5 ſuchafort be required? . 
Queſt, XXV1. 


In a fort of 12: ſides, let the ſhorteſt line of defence ſcow- 
ring the front be 54, rods andthe longeit line of defence - 
72. 10as, andlet the gorgesline be in proportion tothe 
flanke, as 4. to 3. and the flanked angic of the bulworke- 
90. deg. what ſhall bethe other parts of ſuch a fort © . 


Queſt. XXVI1I.. 


in ſuch a fort letthe flanked angle bearizbt angle, and the 
angle forming the flanke 38. deg, the front of the bul.. 
 worke 28; rods, and the longeſt line of defence, 72. 
rods, what ſhall be the dimcnſiggs of the ather parts ef 
fach a fort.? : 


Sundry - 
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Sundry other ſuch queſtions or problemes are and 

may be framed, according tothe ſeverall proportions 
uſed by ſeverall nationsand by ſundry men. 

As Speckelixs afluming the fide ofthe inward poligon 
tobe 100, rods, would have the Curtaine tobe 50. and 
the front 40. andthe flanke 15. rods. 

The ta/ians (according to the ſame Speckelires) make 
the fide of the poligonro be fortified 80. rods. . 

 Someinthe largeſt Fort would haye the front 40. 
rods ina meane fort 35. and inthe'leaft zo. rodds. And 
the curtaine in proportionto the front, as 5 to 4. and 
the flanke in proportion tothe frontas 2. tos. 

. Others dividing the ſide of the poligon to be forti- 
fedinto five parts, allow of thoſepartsto the curtaine 

3-to the fronta. tothe flanke.;/(that-is.4 of the cur- 
taine) ſothere is-left to the! gorge-line 6n either fide 
one part, To theſe or any ot theſe the dodtrine of 
triangles may be aptly applycd,and will cafily reſolve 
any queſtions'or Problemes| ineidetit according td.the 
.exampleswe have before given, — 

The ſeverall formes cf tortifying places, uſe$by the 
French, Spaniards, Hollandets, and 1talians, according 
to Sr. de Praiſſac areas followeth. 


1-2 THE 


| (64) 
- .» THE FRENCH 
FORTIFICATION. 


'A® inthis figure, let AG. and A XK. bethe ſemidia- 
£ A. meters of the outward poligon, and X G. the fide 
| thereof which is allo the diſtance of the anguler points 
W-- of the bulworks,then making the angle 0G 4.and NX 4 
(.or whichare the ſame OGE. and N XK 3B) either of 
them 4 5. deg.the whole flanked angle of the bulworke 


F G H will be 90. deg. that 1Saright angle: And againe 
ſubdividing the angles, F GC. and LK B. into two 
equall parts by the line G N and K 0 draw by the inter- 

ſections 


fefions; at 0, and N. the curtaine 0 N;, andſo 06, ahd 
N XK. ate the lines cf Ceferce, To which lines of de- 
fence, Ictting fallfrom the points 0. and N, the perpen- 
diculars0 L.aid NF, theyare the flankes; and L x, 
and WW G.the fronts of the bilworkcs, in ſuch fortsas 
have not more than eight ſides; but in forts that have 
more than eight ſides, the flankes are perpendiculer to 
the cuntaines, as N F., andthenthefrontis F G. - 

Herethen according to this deſigne, knowingthe 
number of the fides of the puligon, we may finde all 
the angles, according tothe method ahd example fol- 
lowing, as ſuppoſe thistobean Octagon. 


From halfe the angle of the poligow —— 1 G C.67.d. 30; 
ſubſtrating halfe the flankedangle——M G Cas, 
there reſts theinward flanking an7le — I GM. 22. 30, 
whoſe complement is the angle— ——2+— IM G. 67.30. 
which doubled is the outward flarkirgan.KMG. 135.00. 
alſo ſubtracting the angle 21.9. :0,—— NG C.22.30, 
from halfe the angleof thepoligon —— D CA. 67.30. 
there remaines the angle == — —— GN C.a5.00. 
whoſe complement is the angle ——— — F NG. 45.60. 
alſo the compl, of W GN, 22.d.30.is — W NG.67.30,; 
and the comp. of N:O W.22.4-30.15— WNO.67.30, 


Now if there be further the quantity of ſome one 
of the fides or lines determined, we may finde the 
reſt; Me tO DV ULIBPER I 


. Asifthere were giyen the curtaine ON, wee.mayin 
the right angled triangle N OV. findethe flanke Ny. 
andin the 1ight angled triangle N WG, tlie front WG. 

A | I 3 _ 


& 
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- So if there werg given the front, WG, wee might 
- thence find the flank  N. and thence the curtaine © N, 
- thearhe line of defence 0 G. andſorhe reſt. S, 
As ſpuppole inthis fort of 8. ſides we determine 
the line oth efencetobe72. roddes or 720. foore. 


Then firſt in thetriangle © G N. 


Arihs fac ati angle O N G. or — | -5$.6 NC. 45. 06. 0,1595, 
to the line of defence mmnrm—_— ) ;, 70. foot, 2, 8574. 
fo ſine a fourth of Fgfpaked angle s. 0G N. 22.d.30.99 5828, 


© the Curtaing ——————_— Po ON. 389..7. 2, 5997, 
1n the triangle OG C. 

As fine halfe the angle of the. poligan ———=s,D C 4, 67.4, 30. 9,0344. 
.to the line of defence 0 amm ——— 0G. 729. 28573. 
ſo (ine halfe the flagked angle — | $.0 G C. 45. 09. 9,3495. 
tothe line m——_— cy, 74, 

' from which ſubſtraRing the curtaine =—=—: 0 N, 389.7. 
there remaines the Gorge-line -— .N C, 161, 4.. 
which added to-halfe the curraine————D N. 194.8. 

. the ſumme is. the line ——=—=-mnnymmm—m —D C4356. 2, 


| which doubled is the fide of the inward poligon.mm Bb C. 7.1 2. 4 


Tn the ſame iriangle; 


As ſine halfe the angle of the poligon $.D C 4.69.d, 36. %0 3.44» 
tothe line of defence ———— ———— c_ O G. 720. 2,8 574, 


, fo finethe inveard flankinganglemny——— s. G0 C. 22.30. 95828. 
tO the head-line ann———— 


an_—_ 98, 2, 2.4745: 
Inthe triangle NOW. 


As Radius isin proportion 
to the curtaine —— — ona. ON. 389.7.2,5907; _ 
; ſofane the inward flanking angle —omm_——.N0.: 2.30.9,588, 

; to the Banke wnnqm—eray——— 


. pa} 
v wr SOEIY ronmregans. _ 
bd - _ - 


_ N WW, Ars 2,417 3'5e 


In 
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inthe ſame triangle, K 


As Radira isinproportin | oo Wet. | | 
tro the Curtaine 


==» > == nt | ON; 18.9, 7.2.5 65, - 


fine compl. theinward flanking angle —==— $,c, NON. 22.30. 9.9656, - 


to the diſtance of the ſhoulder — ————— 0, 360.0.2,5563. 
which taken from the line of defence —— =wm——_— - 0 G.720,0. 
leaves the front of the bulworke——— ————  G,-360,0. 


The front is here one halfe of the-line of defence, - 
becauſethetriavgles 0 N I, and G N'FP, are equall and- 


Equiangle. 


If further youdeſire the fide of the outward poligon 


K 6G, wehavc inthe triangle X 0G. the fide OG. being. 


thelineof defence, and:the angles whereby we may 


* finde K G. thehalfe whereof is 7G. ſothat inthe right 


angled triangle G1 A;' we have the angles and\one of 


the ſides 76. whereby we may finide t e perpenticulat 


+ 


of the outward poligon, 47. and the ſemidiametero 
the ſame 4G, | = 
Or having before D C.wemight finde AD.alfo 4 C. 


and ſo 46. then 1G. laſtly 47. andſo 7D. which we: 
ſhall not neede to proſecute, having already givenſo- 


many examples.-. 


-w_ 
; 


+ 
. 
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' THE SPANISH 
FORTIFICATION 


with Cafemates. 


Di the fide of the inward poligon B C. into'$: 
equall-parts, and letthe Gorge-lines © B. and N C. 
becither of themtwo of thoſe parts, and the flankes 
0 L.and MN F. either of them one of thoſe parts, and 
perpendicular | to the. curtaines z and let the. lines of 
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defenice 0 G.and XX, bedrawne from the angles of 
the flarkes 0. and N.by the ſhoulders #, and £. ti'lthey 
concurre with the head. lines at che pints G and X, 


Ifthenthe quantity of ſome one of thelc lines be de- 
termi- 


| (69) 
.termined, we may finde the other ſides and angles of 
ſuch a fort. | 

As in this fort of ſixeſides, let the line of defence 
OG, be 85. rods, and the other (ides and angles requi- - 
red; then foraſmuchas the cnrtaine 0 N, is foure ſuch 


.partsasSthe flanke N F. is onetherefore in the right an- 
pled triangle 0 F N, I ſay, 


As the curtaine man - O N. 4. pats. 9, 3979. 
1$ 1 proportion to Radius ; | : 
{os the flanke— ——— ———- NF.1. put. 0 0090, 
to tang, the angle m .— 0 \, 1, d.0:. 9,97 9. 
equall t the inward flankicg angle =———— 10 M.14.2. 


whoſe complement is the angle —---- IM 6G.75. 58. 
which deubled is the outward flanking angle ===X M G. 151. 56, 


againethe ittwrard flanking angle =——— w—G M.14,02. 

taken from. halfe the'angle of- the poligeh——— —— I & 4.60.00, 

leaves halfe the flanked angle — .ommmom————— FC,45.58. 

which daubled is the flanked alc — —— -F G H.gl. 56; 

3-4 4 LY ; 

u__-. . 1n the triangle GOC. 

As ſine halfe the anvle of the poligon—=—_—_s, D C 4. 60.4. 06, 0,062 '# 
to the linept defeice -— -—————— OG. $50. foote.2, 929 4 
ſo fine the inward flanking angle. —$ GO C,14.4 02, 9,3%47. 
to the head-line annos ———om; oo nn CG.238, faote, 2,3760. 


in the ſame trianzle, 


As fine halte the angle of the poligon —=——=— $s.DC.4. 60,d.00, 0, 0625, 
i5to the line of defence——' -— ——— —— 0G $50. foote. 2, 9294, 
ſo fine halfe the flan ked angle=— ————$.0GC. 45.58. 9.8567, 


to the line — —  ____ = ) C,70;,6, :,486, 
A third part whereof is the gorge-line——= —--——N C. 235. 2. 

which ſubſtraRed, remain:s the curraine u—— a= O N, 470. 4. 

halfe the gorge -line is the flanke —==————_—_ NF,117,6, 


K 
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In the triangle O FN. 
. As the fine of the angle 1 34 G or — -— $8.0 FN, 75.d. 58”, 0,613; 
1s 1n proportion to the Curtaino— —_—0N.470.4, 2,674, 


ſo is fine go. d, or Radius | 
to-the diſtance of the ſhoulder ————————_ 


—O F. 484.9. 2,0856; 


which ſubſtraRed from the line of defenee——=— OG. 850, 
there remaines the front ———— = mn—_=—_—_ G. 365.1, 


Thus we might proceedeto finde, ,{HD.oA Co ud 6, 
16. A 1. &c.but inthis example being foranhExagon . 
TAC, iscquallto BC.andd E. to KG, £ 

Without Gaſemates. 

Divide the fide of the inward poligan-2 C; in: 
to 6.equall parts, and let thegorge-lines N C.and 3B 0; 
and likewiſe the flankes N F, and OL. be every of 
them one ofthoſe parts, andthe flavkes perpendicular 
teens, EE: ; OR IR” 
_ Ifrhenthe quantity of ſoine one of theſe Jifies bee. 
determined inrods or feete, we may finde the quantity. 
ofallthe other ſides andangles, in fuch a fort, as in the: 
SY TEno nn 


(75) 
THE VENETIAN 
FOR TIFICATION. 


A F Ake the Gorge-lines NC. and 0 B. and alfothe 
flankes N F, and 0 L. every of them a fixth 
part of the ſide of the inner poligon.=3 C. that isa fixt 
-part ofthe diſtance ofthe centers of the bulworkes. 
And further make the ſecond flankes 0 P, and 2N, 
.tobecither of them athird- part of the curtaine O X, 
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In ſuch forts as have not above ſeven (ideR but inthoſe 
that have morethan ſeven ſides you may make the ſc- 
cond flankesto be either of them one halfe of the cur- 
teaine, : 
| K 2 The 
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' - The ſide of the inner poligon B C. Eexceedes not 
100, rods, nor is lefle than 75. rods. 

If therefore the meaſure of any of theſe parts be gi. 
venin rods or ferte, we may finde- the quantity of the. 
other ſides and angles. | 

As admit the ſide of the inner poligon Þ C: tobe. 78, 
"rods, and let there berequired the: other fides and an-« 
oles: Then ſeeing A 


The fide of the inward poligon i5— =——B'C. 78. rods... 


4 ſixt part thereof & #he gorge-hine N C. 13... 
fo which # equall the flanke —— NF ig 


the ſum of them both doubled ts the gorgeline == 26, 
which taken from B C. leaves the curtaine ON, 52, 
a third part whereof a the ſecond flagke — O P, 1793. 
which doubled is the line —— —— — F'N. 34% - 
whereto adding the gorge- line—— —— N C. 13. . 
we have the line ———————PÞPC.47:.. 


Thus then inthe right angle triangle. PN F. 


As the forefayd line ——— ———_ ÞP N, 346.7: 7,4601. 
#511 proportion to Radius | 
ſois the flanke ——————— >—— F N.130. 241139. 
tothe tanzent of the angle—t.FP N.20.d.33.9.5 740, 
wheretois equall the angle —— M.20.33. 
which ſubſirafled from halfe the anzle of the polizon 
(which here ſuppoſe t#bea hexagon) 1 G A.60.d.00.:. 
there remaines halfe the flanked angle FG C.39.27, 
which doubled is the flankedangle — FGH.78.,54. 
alſo tothe angle before found FP N.20.d. 33. . 
adding a right angle or ————— - 90, 0. 00: 
wehavethe angle of the ſhoulder —N F Ge110.33. 


18: 
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Ts the ſame triangle PNF. 


As the fine of the angle———m_—_ — 


s.F PN. 20d. 33',0,4547. 


is in proportion to the flanke—-— — f N, 130. foote; 2,139, - 
ſ>is Radius. 
tothe ling == == m = os ; = PF. 370.3. 25686, - 


In the triavgle P G C: 


A*' the fine of halfe the flanked angle s.PGC, 29.4. 19, 0,1965,” 


is 1N proportion to the [ine — PC. 470, 7: 2,6727." 
ſo fine halfe the angle of the poligon———— $,D C4, 60,4, 06. 9.9375« - 
to the ſhorteſt line of defence hh — PG.641. 4, 218071. 
from whichſubſtraQing the line ——- = = = = == P F,370.3, 
there remaines the fro ————m——mmmn ——F G7, 


And thus we might proceedeto finde the perpendiculars 
AD. and Al. and ſo the diſtance of the poligons 1D. 
which cannot be obſcure ts him that underſtands the fora 
mer examples, therefore we paſſe over this, 


The Fortification uſed by the Holanders, we have 
before handled more largely. | 


(74) 
CHAP. VIL 


Of drawing the platforme of 4 Fort, and marking out 
" the ſame owthe ground, and of fitting an inſtrument for 
that purpoſe, | 


27 -Inten& not here to handle all parts of the 
22> ([2'Art of-Fortification at large, that being done 
2 2 by others: but rather to ſhew- therein:the 
32» application or uſe of this new invention of 
logarithmes inunfolding the principall myſteries of this 
Art with much more eaſe and cxpedition then by any 
way of like certainety formerly uſed Yet becauſe 
there. is very little written of this ſubjeR in ourlan- 
uage; and that the things we ſhall after ſpeake of may 
e the better underſtood, I will give an example how 
to delineate the ground worke of a Fort firſt on paper, 
- and then how to ſtake or marke out the ſame on the 
ground where ſuch a Fort-is intended, and laſtly wee 
ſhall ſpeake of the workes. that areto be raiſed on ſuch 
a groundworke, and firſt for the plat. 

As admititbe required: to draw the platforme ofa 
repular Fort of fixe ſides or bulworkes, according to 
ſomeproportion aſſigned : Firſt then you may finde as 
hath beforebeene ſhewed, the angles ſides and other 
linesinſuch a Fort requiſite tobe knowne, which ad- 
mit tobeags followcth, inrods, feete, and tenth parts 
of teete. 


The 
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mmm 


The ſemidiameter of the omter hexagon '=— [9 377 
The ſide of the onter hexagan —— 
The head-line—— — rt [2.5 [2 
The ſemidiameter of the inner hexagon ——« |68[5 
The ſide of the inner hexagon as much <= — [68]5 
The diſtance of the hexagoys —— — 2118} 
The Goree-line . 
The flaphe — monnnns——— ene nr rr— 1711 
The ſecond flanke nr nn ens rn —_—— I 
The fixing or longeſt line of defence == —— 7113 
The COTIEING. —— imands —— = 40 6 
The diſtance from the Center of the EY 
bulworke to the ſhoulder =———-— 
T he front of the bulworke—— —— — $[o}|- 0- | 


The angle of the bulworke admit tobe 775, deg. and the 
other angles anſwerable,then may we lay theſe downe Mas 
ny ſeverall wayes. . | 
Take betweene the fecteof your compaſſe upon a 

diaponall ſcale, or other ſcale of cquall parts, the ſe-- 

midiameter of the outer hexagon 93. 74+ thatis, 93, 

rods, 7; foote, and 4.tenthes of a foote, or 93. rods 

and 74..ccnteſmes ofarod, and ſuppoſing 4. tobe the. 

center ofthe Fort, uponthe point 4. and diftance AG; 
deſcribe a circle, and becauſe the ſide of a hexagon is - 

equall to the ſemidiameter; ſetin the circumference 
the ſame meaſure 93.74. from 6.to X,and ſ0G. isthe 
diamond point of one þulworke; and X: of another,and 
draw thelinesA G-/and 4 X, Thentakingtheſemidia- 
meterof the inner hexagon. 58. 52. ſet thefamefrom 

4.40.3, and C. ſo 3. and C, are thecenters of two bul. 

Hed py add ep =55=" workes: 
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wotkes, and drawing the line B C. ſet downs the gorge. 
line,-1 3» 26. ffomn B.to 0.and from (. to, the reſidue 
ofwhich linenamely 0 N. isthecurtaine, to which on 
thoſe parts O. and N. raiſe the perpendiculars, N.F. 
and O, Z.; for the flankes, which flankes may be ſet off 


: 
A 


according tothe foreſayd meaſure of 11. 13. orother- 
wiſe ſet off inthe curtaine from-O. to P, and from N. 
to 2. 1513+ forthe ſecond flankes, and drawing the 
ſhorteſt line of defefice PG. 2X. they interſeR the 
perpendiculars raiſed for the firſt flankes inthe points 
L.and F- and fois N, F. the flanke, F., 6. the Front, 
and-in like ſort:we may proccede, with the other ſides 


'Otherwiſe having drawne the line & G, ſet downe in 


- 


. G7) 

the ſame the fide of the outer hexagon, 9 2.574. from 
K'to G.as before, which is the diſtanceof the angular 
points or heads of the bulworkes, then to the right line 
K G, andto the points in the ſame X. and 6. deſcribe 
theanglesB XK G.and Cc G K, here inthe preſent exam- 
ple, cachof 60, deg, and in thelines X B. and GC. ſet 
-off from X.andG. 25.22. for the head-lines, which 
ending at B. and C. thoſe points B. and Cc. arethe cen» 
ters of the bulworkes, wherefore drawing the linc B C. 
proceede as before. 


Otherwiſe let X. and G. be the angular. points of 
two of the bulworkes, draw the line & 6. and onthe 
points K. and G. deſcribe theangles 4X G.and AG XK; 
(cachinthis example 60. deg.) and ſet off from K. 
to B, andfrom 6G. toc. the head-lines XK B. andGCc. 
drawing as before the line 3 C. then to the line Z Cc. and 
to the point inthe ſame C. deſcribe the angle F C N.of 
49. deg. alſototheline G A. and to the point inthe 
-Jame 6. deſcribe halfe the flanked angle F 6 Cc. which 
is here 37. deg. 30. and at the concourſe of thele lines, 
CF.andG F. namely at F. isthe ſhoulder :;of rhebul- 
worke, from which letting fall tothe curtainethe per. 
pendicular F N. thatline FN. is the flanke, N C.the 
Gorge-line, N 0. thecurtaine, F 6. the,front, &c. and 
ſoarethe more cſlentiall parts of this Fort deſcribed. 
Sundry other wayes might be ſhewed, which being of 
themſelves very ca(ie, we over paſle; neither ſpeake 
we ofthe ſca'e,which may bethe plaine ſcale or ſeor, 
nor of taking the degrees, or parts on that ſcale, ſup- 
- poſing you arcalready fo farre initiated in Geometri- 
call praiſes. * 73” 
L T 
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Of marking it ont onthe ground. 


Tn like ſort, when you would marke out any ſuch Fort 
on the ground, you may place your inſtrument there 
where you intend the center of your Fort, asat 4,and 
from thence ſct out all the angles at the center, accor- 
ding tothe number of the ſides of that Fort, whichin 
this example being 6.thoſe angles allo are 6, and eyery 
of them 60, degrees, which angles ſet forth by the 
right lines, 4K. AG. &Cc., andin every of thoſe right . 
lines meaſure by a chaine, divided and ſubdivided into 
rods andfeete, &c. the ſemidiameters of the outward 
and inward poligons, which here are A C. 68: 5.2. that 
is 68. rods, 5. foote, and 2. tenthes of a foote, and 4G. 
93-7. 4. ſctting ſtakes at the end: of thoſe meaſures, 
and theſe are the diſtances of the centers, and heads or 
angular points of every bulworke, from the center of 
the Fort, and being all ſtaked out, if you will examine 
your worke, you may meaſure round abont from ſtake 
to ſtake, the {ides of the outer and innerpoligons,or of 
the outer poligon onely, for the line onthe ground from 
the ſtakeat X. tothe ſtake at G. is the ſide of the outer 
poligon, and the line fromthe ſtake at Z.to thatat C.is 
the fide of the inner poligon. You may therefore 
place your inſtrument at the ſtake C. and thereby draw 
aline on the ground F C. makirg the angle forming the 
flanke namely the angle, FC B. 40. deg. and the line 
F Cc. (inthis example) 17. 3. 1. and there ſet a ſtake at 
F. forone ſhoulder'of the bulworke. Or otherwiſe 

fromthe ſtake . towards the ſtake at B, meaſure.the 
Gorge-line C N. (here 13. 246. ) andſeta ſtake Ns 
; or 
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for theend of the curtaine, from which meaſuring for. 
wards, towards B, 15.1. 3. thatis 15, rods, 1- foote, 
3.tenths of a foote, furthertoQ._ there drive a ſtake, 
terminaring the ſecond flanke, and doe thelike from 
the ſtake at B. towardsCc. then fromthe ſtakear the an- 
gularpoint of the bulworke G. meaſure towards the 
| ſtake at P. 28. rods, and there drive a ſtakeat F, from 
which the flatke falls perpendicularly to N. and in like 
ſort you may ſet outthe other halfe of the bulworke, 
XK L 08, andſois there one ſide of the Fort ſtaked our, 
the other fldesareall tobe ſer out after the ſame man- 
NET, ; p : 


The ſame another way, 


| Otherwiſe let X. andG, repreſeat two ſtakes onthe 
ground, where you intend ſhall be the heads orangular 
points of two bulworkes, then placing your inftrument 
at G. by helpe thereof you may line out on the ground, 
half the angle of the poligon X G A. which in this ex- 
ample of an hexagon, is 60. deg. alſo halfe the angle 
of the bulworke, F-6 (\. which bere is 37. deg- 30. and 
intheline G eA. meaſuretie head-line GE. ſetting a 
ſtake at C. for the center of the bulworke, the like you 
may doc from X£; driving a ſtake at B.the center ofthat 
bulworke. Then placing your inftrumentat C. ſtrike a 
line onthe ground F C. making withthe line BC. anan- 
gleof 40.d. and where it concurres withthe line G F, 
namely 'at F. there drive a ſtake for that ſhoulder 
of thebulworke, and from F. let fall by your inſtru- 
mentalineonthe ground F VN. perpendicular to the 
line BC. and the like Jonny doe from B, and Z. "Oe 
| 2 mus 
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thusthe lines betweene the ſtakes F. and K Z, doe 
limk the fronts, the lines from the ſtakes FN. and L 0. 
the flankes, the lines betweene the ſtakes N.C, and Bo, 
 theGorge lines, and from 0, to N, the curtaine, and in. 
like fort you may proceede, with all the other fides- of 
this hexagon, and fo of any other figure, 

Suridry other wayes for lyning oura Fort, might be. 
preſcribed; which hetharis exerciſed inGeometricall- 
menſtrations, will ofhimſelfe eaſily conceive. - 

But before you Deg to breakeground, examineall: 
the parts which you have thus ſtaked out, bythe other 
meaſures ſet downe inthetablesofthe fifth chapter, or- 
by the parts calculated, as we have before ſhewed, and 
conſider all diligently a weeke or more,iftime will per- 
mit, that ſoifany thing maybe amended, it may bee: 
done before you proceed any further... 


The Inſtrument fitteſt fer lyning out a Fort is the- 
Theodeiite, or ſome other inſtrument of that nature, the. 
limbe thereofbeing dividedinto degrees, andevery de- 
grce. ſubdivided into 6. 104 12. 20, 30. or 60, parts,. 
that ſo you may readily count the minutes. . The diame.. 
ter of your Theodelite may be two foote or more, ef. 
pecially ifit be of wood, butthey.are commonly.made 
much leſſe, and the degrees in them, as alfo in ſemicir-. 
cles, quadrants, andthe like, ſubdivided by diagonals, 
the intermediate circles of thoſe diagonalls, being 
equally.diftant one from another, which iserronious, 
_ eſpecially ifthe inſtrument be ſmall, the ſpaces grear, . 
and the diagonall broad- and becauſe this crrour is ve. 
ry common, and not touched by any fo farre as I 
know, it will not bee altogether impertinent in this- 
__ place 
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place to ſhew how by plains triangles it may be re- 
n tormed.. 


Te ſubdivide the degrees, or oidice parts of the Theodelite; | 


ſemicircle, quadrant, or other circumference, by a dia- 
gonall ſcale,. 


Let AB, be the ſemidiameter of the outermoſt circle 


A F.the ſemidiamiter of the innermoſt,and I Wong dis 
vide the arch BC. or the 


arple B AC, into two 
equall parts, by thedi- 
agonall B F, therc is re- 
quired the ſemidiame- 
ter of the intermediate 
circle, cutting the dia- 
eonall.B F, ſo as the 
parts of it may ſubtend 
equall. angles at. dis 
videthe arch B (7. into. 
two equall parts in the 
point E.. and draw the 
right line 4 E. which 
interſects the diagonall 
Z F.inthe point D. then 
doethe parts of the dia- 
gonall line B D.and D F. ſubtend « quall avgles, namely - 
BAD, and D AF. if therefore on The center 4. and- 
diſtance A D. therebe a circle deſcribed it will cut the- 

diagonall B F. asis required. 
But to finde this diftanceorſemidiameter 4 D. b x the 
Dogrine of triangles; firſt having determine ce 
L 3 oreateſt ; 


($2) 
greateſt and leaft ſemidiameters 4 B. and 4 F, and their 
contained angle B A F. we may finde by the tenth cafe 
ofplaine triangles the angle 4 B F. which being known 
we have inthe triangle 4 B D. the fide .4 B, and the 
angles 4B D.and D AB.wheretfore by theeighth caſe we 
may finde the fide £4 D. and-ſo you may proceede by 
the ſaydeighth caſeto finde the ſemidiamerers of any 
other intermediate circles for dividing the angle z 4 F, 
into as many cquall parts as you will, 


Example, | 


Let the ſemidiameter of the outermoſt circle AB, be 

fixe inches (of which ſize they are often made in braſſe) and 
ſ#ppoſing every inch to containe 1000, parts this 6000, 
parts; and let the ſemidiameter of the innermoſt circle 
A F. be 4. inches or 4c00. parts, and thearchB C, or the 
angleB A C. one degree, which we would divide into 
twelve equall parts, by a diagonal, ſothat every part may 
be five minutes. | 


Iſfay then. 


As the ſumme of the ſemidiameters— —— 4B. 4 4 F. 10000. '6, 00000, 
is in proportion to their difference AB,— 4 F. 2000, 3, 30103, 


: 


ſo the tang, of the halfe ſine —————— 7; +8, 89.d,30.1 23 Org 14, 
to therangent of an angle —_—_  y— = te 87. 30.0 6. 11, 36017. 
which ſubſtraced there remaines+———-4 B F.1d: 59'. 54". 


And ſeeing theangleB AQ, i 1,deg. or 60, minntes 
and it is required to divide it irfto twelve parts, every part 
will be 5. minutes, whereſorg ſppoſing the angle BAD. 
to repreſent that angle of 5 , mes, and ABDk 1, deg. 
59+ 


_ (83) 
59, miniuits 54" the ſum of themis —— 2,9,04. 54". 
the complement of the angle B D A. 10 180. deg, which ſo 
encreaftth for every twelfth part 5, minutes. | 


1fay then 


As the ſine of the angle — —s.BDE, 2,d.64.54'. 143980; 
to the greateſt ſemidiameter ——————— 4 B, 6000. parts, 3,77815, 
ſo the ſine of the angle at B. _ 8.B.1.d.59 54". 854246. 


tothe firſt'and lefſer ſemidiameter = m-——_—_— 60,1, 


And thus we might proceede to finde all the other 
ſemidiameters; by adding tothe complements arith-- 
meticall of the fines of the ſevera)l angles at D. the 
ſumme of the ſecondand third namely 12, 3206r. ſo 
ſhall you have the legarithmes of theſe numbers fol- 
lowing,. being the ſcmidiametersof the intermediate 
ORG 
EAR” Bat in this camp, ad much. 
| ";4:, | MOTEIN others. where adegree or 

[engle \Seniele.) fe is ſubdivided into- finaller 
2a ena parts, the angles of the triangles. 

Oo | 6000 | being very ſmall, we needenot uſe 

5 | 5760 | thefinesof the angles, but the an- 
10 | 5538 | glesthemſelves. reduced into mi. 
15 | 5333 ! nutesorſeconds, for in theſe the 
20 | 5143 | fines of ſcverall angles, and the 
25 | 4965 | angles themlſelyes have the ſame 
30+ | 4799} proportion, without ſenfible diffe. 
35 | 4644 | rence- thatis, 


A TIRED 


i 
—{u 
, 


40 | 4499 | eAsthifineof ———— 1.0, 06. 
} 435 4363 to the-ſine of -- a Oo. 0, 30, 
50 4234 fo i8-— earn Oy; 
| 55 | 4113 | ff ————m—_—_—_—==" 30s 


60 | 4000 bt And 
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And ſoof others; Butthis by the way, now were: 
turne from whence we have digreſled. | 


—_——_ 
—_ — 


CHAP. VIII. 


- Do_ — 


Shewing how andinwhat forme, the Rampire, and Para- 
pets ayetobe raiſed, and the Ditch to be ſunke. 


4 E have ſhewedin the Chapter laſt before 
PM/4 going, how to delineatethe platforme of a 
dYS) Fort, and alſo how to ſtake out the ſame up- 
arg on thc ground, we will proceede brietely 
totouchthe reſt, : 
Firft thenit isto be underſteod that that which you 
have drawne, as before we have ſhewed, namely the 


A 
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'ſeemes. beſt they ſhould be,) becauſe the”aſſaults by 
myne -or-battery, are commonly-mzCe: againft them, 
but heree ſippoſethe middle parts of them. namely 
about 3.and {{. to be voyd.- © n 

| Nextif youmakea walke forthe Rounds called a 

Fauſfe-bray, then without the body of the Fort, name- 
| Iyfrom'the outer edge of the Rampire before deſcri- 
bed.'. meaſure two rods for the breadth thereof. and 
tworods more outward for the thickeneſle of the para- 

*t of the ſame Fauſſe-bray, and theſe may be either 
of them halfea rod, more or icfle, as the place ſhall re- 
quire, whichſpacesare here repreſentedby D P?, and. 
P 9. and by thelines drawne by ?., and 2. every where 
parallell to the outeredge of the Rampire, beforede. 
ſcribed, in the fronts, flankes, and curtaines; Next 
without this parapet;namely from the foote of it to the 
_ fideoftheditchyou may leave halfe a rod or more for 
the brimme of the ditch, eſpecially if it be in ſandy or 
doſe ground, that ſo the foote of-the, parapet may be 
' the morefirme. Andtheſcare the things to be ſet out 
within the ditch, which youare-to marke out on the 
vround accordingly. The Port or Ports, are beſtto be 
made inthe middleof the curtaine, forfo they are de- 
fended from two flankes, and are to be placed as low as 
may be toavoydany battery, that may be made againſt 
them, anda wooden bridge overtheditch, with gates 
and drawbridges in ſeverall parts thereof,” 

Then may you ſet out the breadth ofthe ditch which 
may be 12. rods, or more or lefle, as occaſion requires, | 
for if the ground be low, ſo that you cannot digge 
deepe, by reaſon of the water, the ditch muſt be the 
larger, thatthere may be a ſufficient quantity oi ro 

| Or- 
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forthe Rampireand Parapets; therefore tothe front of 
the butworke F G. and to the point G; bring the angu- 
lar point ofthe bulworke, raiſe the perpendicilar'& 8. 
and becauſe the fauſſebray with the parapet thereof is 
1n breadth 4. rods, and in this example we.make the 
ditch 12. rods broad, therefore make the line CG S. 16. 
rods, and by the point $. draw RS 7, the outeredge of 
.theditch, which here is parallel tothe front of the bul- 
 workeG F. but is fometimes ſo drawne that itcomes 
more inward againſt the middle of the curtaine at 7 
thenat R, byarodortwo, © © OW 
- Next without the ditch muſt bethe coridor or covert 
way ofthe counterſcarpe whoſe breadth from the fide 


ctrine of triang 


theflanked angle F G C. nan e 


ns Be We 
of the ditch may be two rods, or thereabouts, which 
þ hererepreſented by the ſpace 5 47, and without thar 


covert way, muſt be. an argin or parapet 5. 0r 5. rods 


broad; repreſented by M.W. And all theſe namely the. 
counterſcarpe, or outer edge of the ditch, the covert 
way.and the parapetthereofare in ſuch ſort to be con- 
tinued round .aboutthe Fort, ſo thatas we have ſhewed 
to-draw one fide from the point 7. againſt the middle of 
the. curtaige tothe point &. againſt the angular point _ 
of the Poef ths like is to be done forall the reſt... 
> Nowthat the outer edgeof the ditch RS 1, maybe. 
the more truely drawne and ſet out, we may by the do. 
I finde the diſtance from the angular 
paint of the bulworke 6G. to the outer angle ofthe ditch 
R. alſotke diſtance fromthe middleof the curtaine D. 
to the inner angle of the counterſcarpe7. as allo the 
length of the counterſcarpe from 7. to R. | 
Firſtthenin the right angled triangle G SR. thereis. 
oivenG $. 16; rods, and the gngle 5 R G. cquallto balfe 
F eh inthis example 37. d» 
36. whereby we may finde G R. ſaying. 


As fine halfe the flanked angle- — GRS.,37.9, 36. 02156, 

to the breadth——— - -- -- — =— — GS. 160, foote.2,204 1, 
ſais Radius in proportion to the 

diQance of the angular points —- —— GR. 262.8. 2 4197, 

the ſemidiameter of the outer poligon - AG: 93754; 55 


which added together give the ling ———= .—— 4 R, 1200, 2, 
Inthe triangle ATR. forthelineI R. 


Adding to halfe the flanked angle—n——=————KA. 37.4, 30. 


halfe.che angle at the center wn we / A R, 30, 00, 
the ſumme' is the complement of ————-—— 4 1 R, 67.30. 
tO LWO Tight afigles 0h —————————ommn non ——— 150, 06, 
Wy 
\ FP 


7 herefore 
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Therefore 


As the ſine of the angleg————— — AIR's. 67.9. 36, 0,03 44. 
to the lin before found —_ onunmns A R, 1200.2. 3,0793s 
ſo fine halfe the angle at the center-—m $. 1 A R. 30.00. 96989 


ro-the outer edge of t he ditch —— _— | I R. 649. 5. 2,8126, 
As fine tle angle —_ — — $, AIR. 67.4, 36; 0,0344- 
to the line-before found = = = = = = =: —————A R: 1200, 2. 3,07 93+ 
ſo fine halfethe flanked angle—— = -$.1 R As 37.4. 30: 9,78 44+ 
to the line = | 


—_ —_— AT. 790. 8, 2,5981« - 
from which takin? the lefſer perpendicular w_4 D: 593. 4. 
there remaines the diſtance —— —_— — D 1.197. 4s 


. And ſo farre is that inner angle of the counterſcarpe 
fromthe out ſide of the Rampire in the middle of the cur- 
faint. . | 

Thetruemeaſure of theſe-lines being thus-found, 
they may the more exatly be {et out. 

 Andthus muchtouching the delineation of the plat-- 
forme of a Fort, and the marking of it out uponthe 
ground; we come next to ſpeake of the height of the 
mo" val and parapets and of the 'depth of the 
Itch. : 

The Rampire and parapets wee ſuppoſe to berrai- 
ſed of earth takenout of the ditch; touching the forme. 
of the workes, in height, depth, and ſcarping; -that it: 
may be the better conceived, wedraw the line 4b c de 
4. crofling the front ofthe bulworke, ditch, counter- 
ſcarpe, &c. at right angles, upon which line we may- 
xepreſentthe breadth, nelgat, depth, and ſcarpings, . 

{ 3 of: 
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of all the workes, which that it may be the more ſenſi- 
ble wecdraw here aparta longer line, a 5c 4e fg. and on 
this line by a ſcale ſo large, that feete and parts of feete 
may be welldiſcerned, firſt fer downe the breadth of 
rhe Rampire, from ato 6. 70. foote, the breadth of the 
tauſſebray#c. 20. foote, the breadth of the parapert 
thereof c4. 20, foote, leaving without it 5. or 6. foote 
for the brimme of the ditch,and from thence ſet off the 
breadth ofthe ditch to e. 120, foote, and without that 
the breadth of the covert way ef. 20. foote, and with- 
out that the breadth of the Argin or parapet thereof 
f#-+ 60. foote, arid thus youhave expreſſed inthis line, 
the breadth ofall the workesto be made. 
Then betweene the points 4. and 6. the Rampireis 
to beraiſed which in Forts of foure fides may be onely 
12. foote high, but ina fort of 12. fides or more, ſome 
would have tobe 18. or 20. foote highz 1a this exam» 
plewe makeit 15, foote high, forthe too great height 
of it may be prejudiciall to the defendants, eſpecially 
when the aſſaylants ſhall approach neare the ditch. 
The Rampire isto be raiſed on cither fide ſcarping, 
namely.on the. outſide, for every two foote that it ri- 
ſethit may ſcarpe one, but here for every three foote 
thatitriſethir ſcarpes two, ſo that the toppe of it being 
15. foote, ſcarpes 10, foote, and inſomeſandy or looſe : 
oroundsit had needeto ſcarpe more. But the inner 
ſide.of the Rampire nextthe Fort ſcarpes more, name- 
lyFor every foote that it riſethin heighth, it ſcarpes a 
' foote, and being raiſed to his full height namely 15. 
foote, it hathalſo 15. foote ſcarpe, tothe intent thar 
thedefendants may the more eafily aſcend the Ram- 
pire in all partsas occaſion ſhall require, and thus 
| though 
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thovgh the bottome of the Rampire ab. be 70, foete 
broad yet the upper ſuperficies of it isbut 45. foote 
broad, and theſe are the breadth height, and ſcarpings 
ofthe Rampire rourd about the Fort + uponthe ont. 
ſide of the upper ſuperficies of the Rampire, is raiſed 
\2parapet, ſometimes 24. ſometimes 15. foote broad or 

' more or lefle, here we make it 2 0. foote broad below, 
-and- on the: inner fide 6. ſoote high, with a foote 
ſcarpe, but outwardly not above foure foote high, . 
within which parapctisa banke or foote paſe round a- 
bour, being ſometimes two but here three foote broad, 
and a foote and halfe high. 1nlike ſort is raiſed the pa- 

rapet of the fauſſebray, and alſo that of the covert way, 
without the ditch, ſave that the outfide thereof is ſlan. 
tine or ſcarping about 60. foote till it beeven with the 
champion about; all which may ſufficiently appeare by 
the figure abc defg, which figure thus drawne wee 
may call the Section or Profile, Touching the ditch it 
3s in this example 1:0. foote broad, and 10. ſoote 
deepe, cither fide of it ſcarping alſo tenne foote as by 
the SeQion appeares. And thus much of the workes to - 
be made, and in what forme,now touching the manner, 
we willbriefely ſet it downe out of S, Marolois his Fox- - 
tificationas followeth. 


Inthe Netherlands when ſuch a worke is tobe reſol- 
ved on, the Engineir drawes ſuch conditions as are to + 
be obſerved, for the more ſpeedy accompliſhment of 
the worke, thetime whenit fÞa]ll begin, and when it 
ought to be finiſhed, the number cf workemen to bee 
uſually imployed, whether the {oundation be to bepi- 
led and how : how many fecte he will allow withont ' 


ths 
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the-foote of the Rampire for the Fauſſebray and its 
parapetand for the brimme ofthe ditch, the thickneſſe 
or breadth of every of them, what ſcarpe is to begi- 
ven within and without, according to the faſtneſle or 
looſeneſfle of theearth: how many fagots ſhall belayd 
if the ground be ſandy. Inthe parapet of the fauſſebray 
and inthe Rampire, the height and ſcarpings inward 
and ontward; the breadth depthand ſcaipings of the 
ditch, and all things elſe appertaining to the worke, 
and ſo gives noticein the townes nete adjoyning, that 
uponſuch a day there are ſuch and ſuch workes to be. 
let out to ſuch men as will undertake and performe 
them, beſt and beſt cheape. And upon the day appoin- 
ted the undertakers being aſſembled, and the conditi- 
ons and covenants read, according to which the buli- 
nefſe is to be done. Queſtionis made who will under- 
take, and at the loweſt price, one of the undertakers 
offers to doe it ſo, another it may be tor leſle, and fo at 
length till none will undertake it cheaper. Then under 
the articles of the conditions and covenants, he writes 
thatſuch an one hath undertaken that buſinefle upon 
thoſe conditions, for ſuch a ſumme; ſometimes two or 
three men undertake the whole worke, and they all 
fignetothe Articles, as alſothe Lords commiſſariſes, 
and the Engineir, and then the bulinefle begins; and 
uſually the undertakers are bound by the {ayd Articles 
and contraasto finde the materialls neceſlary forthe 
ſayd buſineſſe; which they receive of the keepers of 
the Magaſins or ſtore, reſpectively for that uſe, or o- 
therwiſe under their cuſtody to be againe reſtored. 
Thenthe ſayd miſter nndertaker, divides his men ac- 
cording as he conceives the quality of the bonne 

oth 
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doth require : ſo many heaſſignes todigge, ſo many to 
drivethe Carts, and others tolay the earth even : for 
atthe beginng of the workeit ſeemes beſt to carry a- 
way the earth which is digged on the outſide of the 
ditch, with horſe and cart, to lay the foundation or 
bottome of the Rampire; and not with wheele-bar- 
rowes, as they doe afterwards when the worke begins 
to berayſed to its height, and the ditches grow deepe, 
forthen it is very hardXGuſe horſe and cart becauſe the 
horſes ſpoyle the worke, and cannot be ſq convenient. 
Iy employed as wheele-barrowes, which are driven 
upon plankes in good order and readinefle, asany man 
may judgethat hath beene prefent, where ſuch workes 
have beene made. mW 
 TIftheoutfide ofthe Rampire be rayſed with turfe, it 
is to be underſtood that they be uſually 4. or 5. inches 
in breadthand as much at one end in -thickeneſſe, and 
x4, Or 15. inches long, but at the other end waxing 
ſharpe likea wedge, to the intent that betweene them 
there may be put alittle earth, to make them hold the 
faſter to the body of the Rampire, their forme you 
may concave by the figure 4. Theſe turfes muſt be ſo 
layd that in every range 
upward, the middle of e- 
very turfe above, may lye 
juſtly upon the joyncture 
of every twoturfes of the 
range next below, and ſo 
much aſlope as is anſwera- 


ing 1 for the 
'letothe ſcarping intended and agreed upon, 
-2ka NFOrce whereof, they have 2 triangular 


nd 
inſtrument; the ſlices _— 2. Or 3+ foote long, _ 
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the arglecontayned of thoſe ſides, ſuch as15-anfwera. 
þle to the ſcarping intended, fo as harginga plumbline. 
parallell to one fide, the other fide mzy be agreeable 
tothe ſayd ſcarping. It youlay any fagots in the Ram- 
pire, they muſt be ſo layd that their ends may: reach 
the former turfes, to wit, from balfc footeto halt foote, 
for every halte foote of earth muſt bee a range of ta- 
gots, and ſo continuing till. theagorke be finiſhed. Vp. 
onthe top of the Rampire tREMrapct is to be raiſed 
with ſuch ſcarpe-and breacthas is before determined, _ 
(all in ſuch ſort as before,) rayſirg it with turfes as- 
above ſayd. If there be neere at hand any good carth, 
that is farand clammy, then inſtead of turfes you: may 
makea cruſt, of 3. or 4. foote or more, beatingit 
well witha bat, made forthat purpoſe, and ſhaping it 
with ſuch ſcarpe as is agreed upon: in which cruſtthey 
Gramen, 1OW acertaine herbe, or the rootes thereof, called in 
Dozs-rooth Flemiſh Qneeckruit, in Latine Gramen, and inFrench 
Herbede Heybe de prats, Which roote hath the property to ſpread 
Hire itſelfe throvghout the Rampire, and bindes it toge- 
Meddow- ther inſuch ſort, that it makes the ſayd cruſt endure ve- 
eralic. ry long, and become almoſt perpetuall. Alſouponthe 
ſayd cruſt, they ſow the ſeedes of Oates, Hay, ora - 
certaine roote they call Zevenbladeren, or the roote of . 
| ſevenleafed grafle, which is alſo very good, but theſe 
leaves doe not ſo cover the ont(ide of this cruſt, as doth - 
the foreſayd herbez for which caule his. excellency 
hath of late. yeares, repaired all the Fortifications, 
with -ſuch a cruſt without turſe, becauſe experience 
ſhewes thar the ſa yd wrfes doc not bind together with 
the reſt of the carthas that cruſt doth, which they uſe - 
tomoyſten, that it may mixe andcleave the better 20 
NC - 
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theearth of the Rampire, being fo very cemmodions 

ard of good expedition : thus farre Moroloa, | 
And becauſe ſome things touching the rayſing the 

with turfe, and laying fagots, are more diſtinly ſer 

downe by our Countrey man Mr, P. 7ve, (who ſeemes 

to have had experience in what he writes,) I have 


mov good to ſet downe his words as follow. 
eth. 


The manner of the worke is this, the turfe muſt bee 
cutlike a wedge of 12. Or 14. inches long, and 5. or 
'6, inches broad, cquidiſtant, the'one end 4.or 5. inches 
thicke, and the other ſharpe, and theſe turfes would be 
taken inthe beſt ground, that lyeth neere about the 
Fort, and muſt be cut with a long tharpe ſpade, of 5. or- 
6. inchesbroade, and 14. inches long, which muſt bee 
well ſtecled, and kept very ſharpe, and the turfe muſt 
becarryedand handled without breaki-g, and laydin 
the worke, the great end outwards, and the grafie ſide 
downeward, and ſcarping one foote in 5. or 6, feete; 
the:Rampire behind the turfe rifing with the earth that 
isthrowne out of the ditch, as faſt asthe face of the 
worke riſeth; {And whenthe faceis raiſed rhe height 
of 5, turfes, and the earth! behind it layd even, and 
ſpread almoſt as broad as the Rampire is intended, 
(which may be 20. 30. or 40, foote or more orleſle, 
asthe earih rhrowne out of the ditch will make it) or 
at leaſt ſo bro, as it isthoughtthatthe wo »d willye: 
for to ſay truth, to rhrow downe the earth, orto ſpread 
 Ittoo0 broad before the wall be rayſed, were a point of 

no great diſcretion) ſtretch a line and pare the turfe 
even witha ibarpe Spade, bur ſcarping according to 
the firſtſcarpe you layd them ar, and then lay a row of 
4 Hagots, 
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Hagots, which fagots muſt be 8. or 9. ioote long, more 
or lefle as the wood will give them, but not thicker 
than thatyou may almoſt gfipe them betweene your 
two hands, the. great end of the wood lying all one 
way.inthe fagot, which end muft be ſtamped againſt 
the ground, that it may lyeeveninthe wall, and muft 
be bound with three bonds, and layd in the worke, the 
oreat ends outwards, one inch over the turfe, and muſt 
ve thruſt up faſt and cloſe, the one to the other, but not. 
layd thicker than one fagot at once, and uponthe ſmall 
end of thoſe firſt layd fagots, muſt other fagots belayd 
whoſe ſmall ends muſt oyer. lap; the' ſmall cnds of the 
ſayd firſt fagots, ſomethree foote and a halfe, or there. 
_abouts; and upon the great ends of theſe ſecond fagots 
muſt.a third fagot be layd, whoſe ſmall ends muſt like. 
wiſe over-lap the great ends of the ſayd ſecondfagots, 
aSthe ſmall end of the ſecond did the ſmall ends of the : 
firſt (and where wood isplenty-having haſt to raiſe the - 
worke, lay a fourth fagot inlike manner) wh'ch being. 
done, raiſe againethe face of the work» five turfes 
higher, parting it by aline as is aforeſayd, and rayſing 
the earth behind them as before, and thenlay another. 
. rowof fagots, and thus continue the worke untill it 
riſeth ſo high as you intend-it, Where wood is 
ſcarce, there uſe none _butin the. bulwork- onely, and 
thereas little as you may, but onely to ſtay the face of 
the bulworke; and raiſe the face of the curtaine with 
turfes onely, giving them ſomewhat-the more ſcarpe,. 
orfor a.nced uſe no wood. atall. 


CHAP; 


ww 
CHAP: IX, 


of the quantity of earth fir raiſme the _ and Pac 
v TRY" " 


un Hcther the worke- be let out at a certaine 
N Ye! ] price toundertakers, as aforeſayd orother- 
NOREES Wiſe, it is required to know what quantity 
A of carth will ſerve for all or ny of the 


\ 
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part of the hexagonall Fort before mentioned, Chap. 
$. and let the line-& F: repreſent the front 2$0. 
foote, F », the flanke 1114 foote, or 111. 25. D x. 
halfethecurtaine 21D. foote::.. D A. che breadth of the 
Rampireatthe foote which (as before we ſhewed) is 
inthis example 70. foote, DT. the outward ſcarping 
10, foote, W H. the inward ſcarping t5. foote, and ſo 
the-breadttof the Rampire at the roppe or beſides the 
fearpings TW. 45.foote. Pirſt then we willmeaſure the 
craſſitudeofthe Rampire without rhe ſcarpings as if ir 
were abovye and. beneath onely 45. foote broad, and 
afterwardscaſt up the content of the ſcarpings, both 
without and within, which added to the former will 
giveusthe ſolid content of this part of the Rampire, 
from the middle of the curtaine to the angular point of - 
the next bulworkez which being knowne we ſhall ea- 
fily indethe content of the whole Rampire round a- 
bour, firſttherefore we.will here ſhew 


To find how much the Rampire is about at the foote, and at. 
ſoat the toppe, within and withoat. 
Foy the line'B G, 
As Radius 181n proportion 


WY 
to tang. compl. halte the flanked angle'=— B G 4. 3 7.9.36. t.c. 10,1150, 
ſo is the outward ſcarpe ———— =———— 4 Þ 10, foote, 1, 0060. 


£0 the line —— —__———— }G,I,;,0}, 1,50, 


For the line KG, © 


As Radius is in proportion ge if 

to tang. compl. halferhe flanked anglemnPE 4. 37.d;36.t.c. 10,1150, 
lo is the thickenefle of the Rampare —— 7 K, 70, foot. 1,5451. 
£0 the lingo—— KG. 9 1, 22. 1,9901. 


For 


Fortheline Ca. 


As Radius is in proportion 


to tang, compl, halfe the flanked angle— =——6 47. 37.9, 30,t.c.10,1150. 


ſo is the inward ſcarpe — _——_———_] Cc, 5.f, 6, 
to the line —— oo co ocnens 


- nn _— -- }, 19,55 I,291i. 


As Radins is'in ein 


ro tang, compl. halfe the angle of the ſhpulder.P F FL. ;6, d.15.t.c 9,38249. 
ſo is the outward ſcarpe —— —— ÞP 4. 10, foote. 1,0000, 


er ATE £2 —— — — F P., 6.68. 8249. 


Fu the Jing. Em. 


As Radins isin proportion 


to tang, compl, halfe the. angleof the ſhoulder 1 GPL. 56.d, 15, tC. 9.3249. | 
ſo'is the breadth of the: Tampire— ann cnn _ , ,, 70,t00te, 1,845 I. 


{0 the line = —— —_ —__ _ 7, 46.77, 1,6700, 


For the line ed. 


As Radius is in proportion: 


to tang.compl, halfe the angle of the ſhoulder — del. 56.d, 15,t,98249; 
ſois the inward Pr En — 7,5; foote, 1, 1761. 


eo the line or ont a0CE noocacs nnnw_ 


CC C__—_—oo—_— 


— 
z F:-60 b. 6 ' E a, 10,02, I,20 lO, 


$ \ 


FE 4 0. 


7 
"S ® , 


Tl us then we haye the line. — 


ora x B G. I $, 03, 
and the line- 


| — 

the ſumme of them botlis': ey —————_— ps «19, FLIS ve 

which (ubR&raced from the front— _ —FG. 230 pInny [24k 
ere remaines the ine———— — mmm nnrennnnct; 9 igang 3 37h, VG 

For g.S. 

And if from the flanke w—_— 'N; EHI1,.28.: ; "# 

we ſubtract F © ay hich is equall tq-— FP. 6, 68, wills boil 

there remaines the [iIne=————mmrm— - Sic 394-740 : rent TER 

whereto adding the ſcarge—=——w——n—merormdmoeene Vo 'IQ5 if, hoy! 44 


We haye the line org mm meme nn germ A SL L4: ”" 


TIS 


Or, 
For 


_— — Is Q 


'D 
rſ 
4 
For8T. 
And if ts halfe the curtaine ... ann — # N, 210. foote 
we adde the ſcarpe : xn wy A RR, LO, fOOte. 
we have the line ——= ——— =» 5 7, 22.0. fOote. 
co which adding the line — $114.57. 
alſs the line —— ennn_—_—_—_ A {\ 60... 
we have the outer Compaſſco——m—_—— T5948. 
F or the line L 1: 

We found before the line———— mmm KG. 91,22, 
and theline —— m = 6 77 
the ſumme of them bothis = =_ 137.99, 
whech ſubRraRed from the front mm — F 6,3 80, foote. 


THEKE FCINALNES The [1NC—omnry promo camace 


L 1.143. I, 
| 1 


.C 4101) 


For the line L Z: 


*Againe the line F O. being equall to-= == = = == F N., 46.77. 


'fubſtraQed from the flanke men coo ances F NAIL, 

: £!ere remaines the line — ON. 64.4t. 

whereto adding the thickenefle of rhe Rampirc-=—— —— 70, 

' the ſummeis the line oomm—__m—ny um 2,134.43 
For HZ. 


% 


Andifco halfe the curraine- 'D NN, 210, foote; 
we adde the thickeneſſe of the Rampire«= = = = = = = = 70, faote. 
- WE aye the line oo. ooo nn  H Z, :$0, footc, 


For the linea e. 
And ſecing tothe line L 2. 15 equall n__—— , 4.0. 
to wliich adding tte line —_—  ———IEY 19.55» 
and alſo the hne e—n——_ Ce ea. th 3 Bo 


the fammeofrhele three is the line——— he. 191,58, 


For the lire EX. 


Alſo to the line L'Z.' before faund is equall ———_— eu 13443. 
yhereto adling ——— oo _—_—_——c _ F. 0,0, 
the ſumnic is the line ———_ —_ — E 8,144. 59. 
from which taking the ſcarpe —=——— X gy. 15.00, - 
«there remaines the line —— —— _——_ tf X, 129. 59. 


' Fortheline W X, 


"Allo we found before theline ———— ——— - 4 Z, 280, foore. 
-from which ſubſtraRing the ſcarpe = «8.2. 15, foote, 
chere remaines the line — —_— IX. 265, foote. 
whereunto adding the before found = ———— a E. 171.58, 
as alſo the line before found - — CX., 129-50 
ave Lave the inner compaſſc = meayyo—_—_—— XxX}. 


0 
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For the ſolid content of the Tere-picin or of the Rampire. 


- 


the ſcarpings excepted. 


Thos we have the auter compaſſe of the | 

upper part of the Ramy ire — » w——— A ST.594, 86.” 

Allo the inner compaltſe———— ———=——a:X®, $66, 08, 

the ſumme of them both 1s — — 1160. 94. 

the halfe whereof is= = = = = = == ann —_—_— 580.47. 2,7037998/ 
which multiplyed bythe breadth * anmomn — T }.45.1,6532129, 
and the proda bythe height of the Rampire w— I, I 1760912, 
produceth the ſolid content of the Rampire 

the ſcarpings excepted, hamely—— — 391917. feete. 5, 5930835, 


| Note. 


This produtt' youmy finde multiplying after the ordinary - 
manner, or iſyon worke by logarithmes, you havehere 
ax example, but if the numbers be very great , a« thi laſt 
which exceeds all tables of logarithmes, you may worke . 
by the part propertionall, as we have ſhewed Chap, 24! 
Booke 1, of Plainetriangles. wy 


For the ſolid content of the ſcarpingss. 


Againe to the line = o_omm_—_——_—c 0, 

adding theTine N;. R.or ; _— QN, 104. 57.. 

and alſo the ine——— mn N['7)," 210, 

The ſumme of them 1s— . 574. 86 :2,9595611, 
which multiplyed by the outward ſcarpe —————TD 10. 1,00e0000. 


prodigeth the arca —_— - 5758, 60, 37595621, 


Furthermore 
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Furthermore tothe ling —--- m—_— — ] [, 142, or, 

adding the ling —— = —_— —eX.129,50, 

and allo the line m—— 

the ſumme is ——— — —_— $36.51, 247955778, 

which mulcipl;ed by the inner ſcarpcmmns W H- I5. 1,11009 13, 
- produceth the area —————_______8647. 65. 39536696. 

whereunto adding the area before found ———— 5748.60. __ 

the ſymme ig——= = - - = - =as — 13796, 25, 


the halfe WHECCOf 15 met nnmommmp pe ee 689 8, I2, 3,8 3 873 07e 

which multiplyed by the height of the 

Rampire commer =———oon—_ -——— —— m——_—_— I 5, I,1760912, 
raduceththe ſolid content of the outward 4 | | . 

ood inward ſcarpings of the Ram plc, —$, | _ VEG $96 hs 

the pyramids in the cornersexcepred =—=—— 10347 2,cub, fetc. 


— 


- 
Sana aunaDBaARGLEAaNY--- Gears aGaaacas, 


Pa 


Foy 
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" the Pyramides in the angles. . 


—_—Þ\ G, 13:03. t,11905.. 


Alfomulupl in the line 


by the cuivard lc CATPE —onmnmmmmmys —_ —_— A B..10.:1,00006.. 

the produdt is: tt conn 139,30. 2,10 502, 
halte whereof 'is the area of the triangle— wane A BG. 65.15; 

ſecondly the line—— — —— Þ, 6,68, "2409. | 


$--P., 10,1 >» 00000; . 


multipl, cd by the outward ſcarpe DT —_— | 
| N.PF 2. 66.80. 1,82489,, 


produceth the area of the ELDER =_ 


The area ofthe © LAKE one wen —— NRSv.is. 1co.. 
Which doubled becuaſe there are two p31 ramides 1 65 q— 2C0,. 


Alſo-multiplying the inward ye —w__ Xs. 5.1, 19699... 


b; the inward ſcarpe ——— —— ———X.15.1,1760g. 
POR are gf theſquare= ——_—— yy, 2. 1. 
And we found before che line: | n——_— ed 10,02, 1,00086, 
which multipl, ed by the ſcarpe —————— dL. 15. 1, 11960 9.. 
produceth the arca of ———— oo = ee£dL.150.30. 2,17095e . 
Which Coubled is twice ——ccco ee dL, 300, 60, 


Laſtly having found beſore.the line.——————c 19.55... 
which multiplyed by the line ——mm emma ann 7G, 150 
produceth the area of twice ———— —— T 6.4..293425. 


"Thus then the area of -— <= = = = - <4 BG.65,15. 


the area of = — APFYO 66,80, 
the area of twice: ern emnmnmn n R Sv. 209, : 
the area of _ — 25. 

the area of twice———— — —————edL.300.60. 


the area of tyyice——n mom emmm_m___ 7 293 29. 


The ſumme of all theſeiS=— —< == > = > = *mn—r 3150. T9 3,06100; 
myltipl; ed bj a third part of tte altitu te ————= — 5.— 0,69897. 
NES 


produceththe ſolid conten: infeere of all theſe | 
P_ ramids in the CUrncers -mom_— —— ﬀ 4, },7 


T! us 
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Thus then the ſolid content of the Rampire . 

the ſcarpings excepted is —— —_—, fc . 
the ſolid content of the ſcarpings the- SS; DES ens 
pramids in the corners excepied is ——m—_—_— -—_ 103472, 

the ſolid content of the pyramids in 1, | 

the angles Or corners is———— cmm__—__—_—__—_—_—_ 7 4, 

the ſumwe of 31] theſe is the (lid content - $5617 oat 

of thiz,part of the Rampire in cubicke feete ———— — 01043. 

which doubled is the folid content of one | 


bulworkeand one curtaine namel; on. ————oii.o, 
And this multipljed b, 6.'berauſe this fore *_ LE 
hath 6, bulworkes —— —— — —— CG, 
produceth the ſolid content of the whole | 
 Rampire round about in Cudicke ſcercomn_—— —_— C1516... 


The Parapet of the Rampire.:. + 


And thus as we have fonnd. the ſolid content of the 
Rampire in.cubicke feete, we may inlike manner finde 
thecontent ofthe Parapet of the Rampire, if you will 
takethat paines + But conſidering that the ſcarpings 
thereof within and withont are very little, the height 
alſonot exceeding 6:. foote; it may ſuffice if we finde 
the middle length of it by taking. halte the ſumme of 
the ontward and inward perimeter,and that multiplyed 
inthe areaof the Section, or Profile of the Parapet will 
produce neere hand the ſolid content of the Parapet, 


- Firſt then conſidering that the foote of -the Parapet : 
35:10. foote within the outer edge of the Rampire, . 
(the Rampire having in. this example 10.. foote ſcarpe, 
before it riſeth to the foote of. the Y arapet) therefore 
|ct thelines, TS & 4. repreſent the cuter foote of the 
Parapet, and becauſe the innerfoote 1s parallell there- 

ro, therefore (toavoyd multiplicity) let us ſuppoſe the 

inner foote of - the Parapct to be repreſented by the - 
O03: hnes 
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lines 25 £7, and ſuppoſing the breadth of the Pa. 
' rapet TH,or gl, to bee 20. foote, we have before 
mn: OS Be, Þ 


The line =—ommns me oommnanwnnnnt nn—_ — 4 (260,29, 


The line -m—_—w— ——_— cc \,I.,7. 
| The linee oe mon ——_—— w— FT, 220, foote, 


For the line L1, andfirſt for A g. 


As tangent halfe the flanked angle — =—g AF. 37.4, 36. t,c.lo,t15a2: 
to the breadth of the parapet ——=— — ==——— Z.z, 20. foote, 1, 30103. 


fois Radiuin proportion = : | 
£0 Che Line monmorn nem amet fg, 26, 0G, I,41005% 
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For f ho 
Aseang half the angle of the ſhoulder — f AL 56.9. 15". t. 6. 9.91489, 
is the breadth of the parapttm—— ———————— fL. 20.foete, 1,30163, 
ſo is Radius in propartion | Eg 
totheline === —— f &t-13. 36, 1912592, 
wheretoadding the line ——_c - ge 26, 06, 
the ſumme is —— =—_ — 9g, 4}, 
which ſebſtrated from. - —_—_—n———— ; 60.29. 
remaines f g, being equal] to ——— — —_—_—}, /, 2,86, 
Fox the line Lz. 
Azaine from theline———— = ntm_—__ 714,57, 
ſubſiraſting h. e equallto —=— — } $13 36. 
eere- remaines the line X ——i__—S, 10.2. 
wheres adding the thickneſſe of rhe 3 IR Re 20.*: 
the ſhame rhe line, Tp al H 321, 2s... 
'For =: 
Andif to thelide< —————_— n_—_—_— 7,0, 
we adde cherbckocſ ofthe PATAPCt rm———————— 0, 
we haye the line—— —> —_— mn H & $49. it 


Thus then we haye the lines about the outer S; Q 260, 29s . 


f the. m—_ SL S- 114.57. 
CNECOTIOEY - $ T7. 220, 90, 
TH | LI, 229. 86.,: 
Andalſo holleabove VE We de of the parapet Lo. 221.27, 
H x. 240. OO, 
The ſumme of them all is — ,——— 1176, 93. 
the have WIG] e—— — On "Fo 46, 


Which i is ham meane- lah of the parapet from the 
mide of FO curtaine to »the ws point of the bul 


worke., 


Now for the area Or ſuperficial quantity of the Pro- 


file 
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file or SeQion of the Parapet, ſuppoſeit be as in this 
figure. Whereinletthe footc of the parapet: here re- 
preſented by 4 8. be inbreadth 30, foorte, thebreaddh 


of the banke or foote>pace within the parapet BC. '3, 
foote, the height of that banke 1 5 foote, the height of- 
theinner fide of the Parapet D.6. 6+ foote. the height 
of the outer fide 2 F; 4. foote, the outward ſcarpe 4E; 
2 3 foote, the inward {carpe D:B.. x foote. 


Then s the line F Hor == —— ———ED.16.5: 
which multiplyed bythe height DH, or —F E.4. 
preduceth earea af tbe lng Jquare F Si H. 66. f.fq. 


Alſo the ſearpe ———— AE265, | 
multiplyed by halfe'the leis abt 1 Ly ——FE2 
produceth the-arewof the rial ——FAe 5. _ £ſq. 


Thirdlythe NL Hen —— FH. 16. 5 
multiplyed by halfe the height + ——— GH. x. 
produceth the axea & the triangle - _—_ -F G H.16, Fo 


| "Fourthly the ſearpt © Le arts -DB. Is "Foote: 
multiplied by halfe the height: _ D.3. foote. 
peel the area ah the rriengle— — D B. 3 1. feet. 


Loft 
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Laitly the breadth of the banke ———t=—=—B C. 3; foe 
rare JI3kDY "6 # Pd o 


The ſumme ef cheſe fiwes is the area oft =: 

whole ſetion in ſquare, (es 1K Cp $elz9 17725 
whick Tre ob a 2 emma lon 
_ the peace — ———— — oreir MieS-0,76972. 


qr of the "RF | 
ito the angular 


. Wy hjc —_ DR dean 


| _ from the m1 the cu 
YOu of thenext bulworke. 


| Theteſore being g doubled & 48268"F0LJ evntent of 
the Parapet aine and6n bulyvotk:y 12808, 
And becauſe this Fort hath. bulworkes \' LES 
therefore if we multiply the ſame abept comin nn WA 
the product i isin lolid fecte —— —- 5670848. 


Which is (neere hand) the fol contents) "the, Rage 
of 9s ao round abont the Fore. 


If yur defreche folidcontent ok the URNILRE 
expel ,youmay worke after the forme of the exam- 
ſhewed, ity caſting up the [concent of the 
Konig, And inlike manner you may doe for the ſo- 
lide content of the, P arapet of the Fauſſebray, and 
of the romierſcatpe: or covert wiy;; which” foraſ- 
much as they may bce eaſily -eonteived by theſe 
e iy wee paſſer them over and \proceede to other 


_ LE Ba%Ys 6. £6. COW] I". ; 
gf , « F on hy L & by : , -. _ ? . » A L) 4 '4 I y 

. : zþ . ; *1 4 

p & : & 
; « - 4 WS { s % ” Fa 
Y \ pu . , v..7 . - &S- 4 " , _ 
8. 3 « - ,. ” } » i 8. 3 4 . Z » *® , . 
* x » 4 « 


\YHto ): 
1 3 ©, oramernncet renee: Yr Y+ YER \d* JI COOBR 44! ak 
To ro fd wie qpanrhry, Wy cafrs wil Jarwe'fo'wake he 
Rampire' or Toney 3 10d; \ fobte ON" -0r more: of 


I | 
; leſſe. E * "F 4 7 ">, WE. ' 1 _ r «4 A, > , ,» va... 2% t& l 
%» bn Fl ps -4 3 AN AS - ST%Y- & 3\1 


- 
" 0 


Thoared UG HbeSc> Ty froaijir 2 > \ CIIDITLY DUE 
| 5 we fegnd befe or tobeaf fy fyuare Fer 1 —— T'SbAE —N 
| which milith SJ, by the Teagrh given——= 
ana nf _ CEREN COUT RECEATERNY F=ocy ve. 


| nfo fob SSR Wi Narve's fo pinke the on 

| in Jencttr] WO an 4 n T 

An4{eeing 3be foot $97: IES rafires is in abs 7 ;0.oot 

| anda be upger Cp obs read ————43+ 

| the ſumme of ghoſt, yy ——————1T I: 
Ihehalfe whereof ig the 2 megane. br eadrh . | 

of the Rampirt Hamtly ——— ————— 57E &.: 

which mnltiplyed by the height of the Rampire=— I 5. + Fab'ns 

produceth the area. of the Setionof the. 5 1 

; þ Rampire in ſquare felt ———— ——— $62.4 " RES 

which multiplyed by the length given n—=— JOOs 

the produits in cubicke fete Wm! =o; S6d3D6; Þ 


1-14) QIfYVyC } 
13 And ſomuch carh ſerves, to make Aa: 1000 
| | foote lang. | | 


ergo ws A R 


; W | | Tofinde what, hate of earth jwil uh the * names 7; . 
| any height. aſs/gnes. vine 2d | 


Forbrevity-and perſpi icuity we will tereasin other 
paces, runnethe examplealong with the role, where. 
tore let.ir be required'to finde what quantity of carth. 


F | TY will 


WL -»« : 
will raiſe the Rampire 6. foote high, and roo, foote in 
length. And foraſquch as:the Rampire in riſing 15. 
foore, ſcarpes 25. foote, therefore in rifing 6. foote it 
:Will woe ho, 299 c dT RAC Ys JAY Y Us ATLVER 1 G4 1G 


\ 


" The brtadthrofthe Rampire at the faore ion 6;Foote. 


= 


the femmes 


«I 
# 


> - ? * _ _ _ UG; EF t . OY 
SITES þ Hae Ry SITY 2 'S SHE 33? 
brebt bes If ibs Lo JOurrt5; 


I 


$ 


the halfewhereof is the meane breadth 

ofthe Rampire for that height, namely ——— 65. 
which multiplyed by the height given ———— 6. 
produceth the area of the Section ————— 390. feſq. 
which multiplyedby the length given ———100, 
produceth the ſolide content of the earth 

ſerving teraiſe the Rampire 6. foote high 

and 100, foote 'ongz, namely ————== 39000.Cub,f. 


In like fort we might /finde what quantity of Earth 
would raiſe the Rampire, from 6. toote high to 12. 
footehigh, and ſofor any other height propoſed, but 
theſe and the like may eafily be underſtood by the ex- 
ample here given. 
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(113) 
digged deepe by. reaſon; of water, the- ditch muſt bee- 
the broader that there may be earth enovgh for the 
Rampire and Parapers, if the ditch be dry it muſt bethe . 
deeper, and have the lefle ſcarpe. Inthisexample wee 
makethe breadrtrot 'theditch ar-'rhe: toppe to be.12 0. 
foote, and at the bottome 156. foote, the depth 16. 
foote, and the ſcarpibg on cither fide 10, foote.. 
Now -then according to what- wee. have before. 
ſayd, if there be a Fauſſebray and a Parapet thereto, 
the inner edge. of the ditch, -will be diſtant from the. 
outteredge of the: Rawpire, +0. 40. or 5 0. foote ac-. 
cordirgto the breadth of thole workes, Letitherebe - 
diftant 4 ©, foote, ſothatinthis figure let DN F'G, re- + 
preſent the. outward foote of the Rampire; Q£3 4.. 
b- "ns ſide of the ditch, / R., the ontfide of the - 
1c . 

Now: for 6fdingthe capacnty of the ditch; firſt (as- 
wedid before for the. ſolid content of the Rampire) 
we will indethecompaſic of the ditch, onthe outſide 
and onthe infide:: ſecondly the perpendicular Capaci- - 
ty of the. ditch, accordingto the leaſt-breadth: of the 

itch, which isat thebottgme;thirdly the content ofthe..- 
ſcarpings; and laſtly of thepyramids.intheangles... 


PrxoBLEmE.|.. 


To finde the inward and oatward campaſſe of the ditch. 


Here is already knowne OL ay : 
" Thehalfeeurtaine — —— ——- DN, :2r05-fovte. . 
theflanke—— ——————FN; Tt. 25. 
the front— enn———_ —_ —_—_—_—_—___ KC 20G, 


= |—— ——— 


P: 3. And 


' 
oÞ 
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5 Al eres js required the compoſe of the ditch tn neither 


_ 220 | FL He 


Firſt for the outlide of te dich—=1; 1 B. P 7 9:5, 
We found.it before Chap. 8. + -- 


Wecome cherefore to the aha fide — —_— — 041 B 4. 
44 'k i454 4 57 OS 


; [12 wy t. 
s + Th 


For the line B A. andfrit br) At ON 


As tanp. haitc che flanked angle atk $00; 37-9.30. t.C10,1 8508, 
ro thediftance of the ditch from the RUPRE7 — SG, 40. hos, 1,60 206. 


| fois Radius in proportion 


tothe lines —— —_ 48. 52413. 1,7 1708, 
SS TH 34 25, En: hb12 4 


» Fw - 
v # WD... ' 24 
4 1h, 4 44% 7 | . 
$ i | 


#4 


: As tang, ' halfe the angle of the ſhoulder iy BF, ok: Fr Wn: Lc. Tn ds. 


to the ditch from rhe Rampare — HAR .1,60206. 
— 

ſo is Radiwin proportion | PEEP 

tO the line —— — BY; 26" n . q:41695. 

whereto adding the line before Fond - MS. $2,138 G-.. 

a$ alſo x 8, equall ro the front ——————— FG. 0; 4) 

the (umme is the line —— -- — 358; 36, 


For the [759 Be. 


And if weſubſtraRt from the NES cpabes — i; yy 

the diſtanceof the ditch from the Rampire — — 1 e. 40. foote,. 
there rexmaines F 1, being equall ell nn OJ e,78,25, 
wherero _—__ 0. which 1s cqua HO —— BN..26, 7 3, 


« 0 


__ 


+1081 . 
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For the line Q © G | 
m— N « 216 : footes 


Laſtly ſubRira&ing from halfe the CUNtaiNCoonr—— 

the diſtance ofthe ditchfrom the Rampi [—_ — N. 40. 

Ns Taos, D.:, rwll to to the line ——— Ye. 70. 

vvhertto' - nt nm Be. 97. go. 
c— 4. 58.86; 


he the line ——— co 


and alſo theline = > —— | 3 
the ſumme is the compaſſe —— oo meme nem Q eB A 626,84, 


which isthe og of the c ira compares of 
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.To finder the perpendicular capacity of the ditch according 
tathe leaſt breadth thereof whichis at the bortawe," and = 
| ſrhe lines therarerequiſite. 


B EFcauſe the" ditchis ſcarping and-narrower at-the 

bottome than at the toppe, you may firſt ſearch 

the perpendicular capacity thereof according to its- 
leaſt breadth, which perpendicular capacity is found if 

you multiply the area of che bottome of the ditch by 

the depth ofthe ditch. The area ofthe bottome of the 

ditch ſuppoſe tobe that which is here contained with- 

inthelinesW:X T mz HY. forthe finding of which area 

itis requiſite firſt to findethe lines .Y Hem H, y7.yT. 
WX. 


For V H. 
SubſtraR from the line =———— 2c. 170, foote. 
the ſcarpe of theditch——— —— ; H, 10. 
the remainer is the line —— ———# H. 160. 


For the line ms H. 


As tang, halfethe angle of the ſhon!der—— B m7-7.56.d. 15'.t.c 9,32489, 


15t0 the ſcarpe —— —— ——— == ———} 7, 19, foote, 1,00000, 
ſo is Radius in proportion SE | 
t0 the line — —— or n= crnnnes ——= nn rnnmnnmneens: 3, 7, 6 G8. 0,8 2.489. 


And it from the line before found ——————— Be, 97. g8. | 
weſubſtra@ the ſcarpe-————— ———- =— 3C, 10. | 
there remaines the line —— ——— 7 H, 87,98. 

to whichadding 7, we haye the line ———=———nH, 94466, 


o- 


- 
=» 
*,* p 


by 


' (83H) 
And ſeeing the angle of the ſhoulder igw——— mT, 112.d.36. 
the compl, thereof z0 180, deg, isthe anglemmn—znj.67.30, 


As the fine of the angle—= — Jy. 67.4. 26, $. 003438, 
-cotleline px. being <quall to FH. 160. foote. 2,20412, 
fo is Radiuein proportion | 7 
£9 the Line ——oooes en nmenmnn nr RAY nn mn__—_ } }, 172,18, 29238500 


Secondly, for m2. 


 Asthe fine of the angle I My. 67.d. 36.5, 0203438, 
' tothe ſame line — — — & y. 160. foote, 2,20412s 

ſo ſine complement the angle —_ 7 y, 67,9, 30. 8.C, 9,58284. 

tothe line EE — = 3.66.27, 1,82134. 

which fubſtraRed from the line —— — 7 H. 94. 66, 

Fhere remaines T H, cquall to ——— == JV. 28. 39. 


For the line y T, and firft inthetriangle 6 AT. 


As Radius is in proportion | 
£0 tang. compl, halfe the flanked angle—— 6 T 4, 37.d.36t.C. 10,11502, 
fois the ſcarpe of the ditch _ 6 4. 10, foote, 1,00000, 


to the line moore = = == nw -—- mmmmmnnnnnans 6 7, 13,07, III 50s 
'whereunto adding the line 6, 8, equall ro=————4 B, 358.86, 

theſumme is the line — ——_ { 7.7. 9. 

whereto adding 8 z. equall to _ UI17. 6,68, 

we have the line Pa mT.378. 57. 

to which adding the line befere foundemnn ——— my. 173.18. 

we haye the whole line _ yT. 5S1,75. - 


Andſeeing the line} x, is by conſtruction parallel! 
to 9 T. therefore theangle 77 4. isequalltothe angle 
ry m. but the angle 1y m2. is equall toy zz. becauſe 1y. - 
and = £. are parallels, therefore theangle1W 4. is e- 
qualltothe angle = my, 67. deg. 30. then 


Q For 
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' For the lineW X: 1 finde firſt 43 


As the tangent of the angle—————— I] 4.67, d. 36.t.c. 9.61732; 
to the [carpe of the ditch = = = = = = # 1 4+ 10, footg. 100000, 


{6 is Radiwsin proportion. 
And before we found 6 T. equall to —— = 5, R.,13. 03. AS 


. - whichſubſtraed from the line = —— ] R, 649.50. - 


there remaines I 5. equall ro—_—_— _—-4 X. 636. 47. 
whereto adding ©. — — =—_ —— 4, 4. 14. 
the ſunme iS THE linGomnn——  X, 640, 61, 
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'For the ares of the bottome., and the perpendicular c6- 
puenlye: 


Tothe lne= rt mr W X. 649,61. 
adding the line TT. 551.75. 


the ſumme is — = ng. 11 

the halfe whereof is —————_——mm_— co 596. 18, 

which multiplyed bythe breadth at the bottomie —— x00, foote, 
Oe the area of the figlire WXT y. 596 18, ſq. feete, 


| Againe, 
we found befors the line Om ——_ —— yy; 94.66; 
and the lin&——————_ -—_——————_— 
the ſumme of them is =wr—emuammes — pmnnnn——_ — 1236 OF. 


the halfe wh:reof is— , — 61, $2- 1,78g06, 


which multiplyed by— cnn mnmmmeen — VB. 160. 2,20412. 


produceth the area.of the EAPCZIUN —— — my} H. 9*44. 3.993%. 
whereunto adding the arca of =——— i X Ty. I. 
the ſypimae is the,areaof the bottome 


Of the ditch ww—_— PW XT mHc69462, Tq feere; 


which mulciplyed by thedepth — — mm__ I 0, f0Ote, 

-Produceth che. perpendicular capacity of the ditch, "KT 
or the (ſolide content. of the ditch, the ſcarpings — 694620. cubJfectes 
£xcepred, rg NIINTITIN Ton ns OMIA OT 


N 
x 
+ ZFÞST & 
F *, 


For thes S corpings. 


the line—V H, 160, fqote. 
thelinc=wH 7, 87; g8; :: 
theline 8,6 WPF: +5108 

Ot WE Se Une—q X.6361474 

the ſumme of theſe 4 lines is ——— — 1243. | © S 
which monnrad by the ſcarpe ————— £ |... Snag 
produceth the area —— «coco en conn 12433 I. 

the halfe whercof is —= —————— 616.5 vo 3H 
which multiplved by the d pthe———_——— m_ wee 
produceth the ſalidcontenc of the TEE the © ; eg ICE S003 WIcE0t 2 Po 
pjramids OY corners excepted, namely. y__ — = Gijex, &<b; ſette, 


Fo Nd ER N80 BOONE wavy re 214 bg 64 1 TYA}, 5 2 I4 
io . = - a | \ 
F- . - % F 3 © . -- - 
»* 
4 Me 2 For 
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Thelength of the ſcarpings, namely of 
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7 erithe? ana in tht cornexs, 


The linco—— —_ 3 e. 10, forte: 
which multiplyed by the heae—<—— ——— 0, fot, 
produecthhe area of the ſquire—— ==—_—_— 3e TH. 100, foote ys 


_ For the Trapezium. 7B 8 m, 


rio —= _ mmm 8 mmm none TOY 68; 
multi thelT nat wn _—_—_—___— 7 0 
Ch the area he ba baſtm - B8m,66,80._ 
which doubled becauſe there are two p) ramides is-—— 13 3,60. 
Alſo the linemmmn———_—_— 67,1, 
multiplyed by theſcarpe — — — A 6. 10, 
produceth twice the area of - —— A 6 T. 130. 30; 
the halfe whereof is the area Ofommmmmcnmnnn X 5 RaGgls, 
METER EEERIIT 
ye Carpe = <n——_——mmrm—m_—_— ___ » 10, 

proquterh twice the area of W 41.41,4%. 
Thus ten the ATca Of cams — — 2t% H.is 100, fools 
the double area of- mean” 4 B 8 MM, is, I 3 3.60, 
the double area of- = 0.09.00 00.0 Ws AGT. is, 130,30, 
The area Of moomemmememameermn andy oomnmnmnmnmn X5 R.is. 65,15, 
the area Of __ ORC ,_., W 4 1, 15- 41.40; 
the ſumme of all thoſe area is =» = =.= = = = 470,45. 
webich mulciplyzed by che depth —w—_—— 
the produRt is ————————<—_—__ 74, 
the third part whereof is the ſolide content 
of theſe pyramides won ﬀ— nnd 0 _— 1568, I7: 
[Thus thencheperpendicular capacity 5 of. 

the ditchy the [carpings Excepted iS mnnnrnn— 694620. 
The ſcarpings of the ditch, the pyramides - : 

inthe torners Excepred j9— mmm 62165, 
The ſayd pyramids inthe Corners ———_— -—_—_ ct, 
So the obo capacity of this pate of the ditch is=—= 758353. 
Which doubled is the ſolide content of the ditch, 

far one b Ke and one curtaine——- _—— 6706 
a_ _— this Fort hath fixe bulyorkes . 


chore apltiphing iglying by CD enemy wn———_—_ — —— 6; © 
we gs the content g the ditch round £ 
- gout! thisFort in cubicke fete pn 9 100236, 
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Bur before we found the ſolide content of the - 
RAMMPire tO be oonniannn—————— = Gox2516 
Andthe ſolid content of the Paraper « on- . | 


The Fowpire t0:bcom 
So that the ſolide content of the Rampire- = 

rows vos EST m——_s - nn + 600 1264; 
which ſubſtra&ed from the ſol;de conrentof | | 

the dicchilſire cnn —— —— —_— 2 438873 


(122) 

Which earth remaining may be employed to make 
the Parapet of the Covert way, and of the Fauſſebray, 
and for Cavalliers or mounts, otherwiſe if you make 
none, the ditch may be the lefle, 


To eſtimate the charge to be betowed, or the number of 
men, or time to be employea, in raiſing a Fort pro- 
poſed. | ; , 


Wo you begin to breake grcund, or to employ 
men in ſuch a bufineſle as this, itis requiſite that the 
Enginere caſt up, aswe have here ſhewed, the quantity 
of earth, that will ſerve to raiſe the Rampire and Para- 
pets, and ſo of what breadth and depth,the ditch ought 
to be, that there may be a ſufficient quantity of earth 
for that parpoſe - and that thus he may be able to give 
{ome neereeftimate ofthecharge to be beſtowed, and 
of the number of mento be employed forthe accompli- 
ſhing ofit in time convenient. Touching the charge, 
S. Marolots ſaith (peaking of the Netherlands) that it 
1s about 16. 20. 25. 0r 30. ſoulz for every 144. cubickc 
feete, that is (accounting tenne ſoulz for a ſhilling) 145. 
- Or 20, for 1000, cubicke feete, or more orefle, ac- 
cording to the diverlities of places and occafions. In 
England we have no ſuch workes uſually done, and 
therefore we cannot ſpeake of any o;dinary.price, nei- 
:thercan there be any generall rule given for the.time or 
number ofmen tobe employed; ir-regargd'of the great 
diverſity of groundsto be fortified, and. other confide- 
cations, it may therefore ſuffice to-ſhew: how ſome 
neereeſtimate may be given.” 2511001 973 fOtERST 1h EZ ilgy 
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dy gene gen Bag - Attot T TTT EEITIE RS. 
AS:o givean eſtimate in what time a certaine ſulniber 
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| (123): 
of men may digg the aforeſayd ditch, containing 
9100336. cubicke feete, of earth, it is requiſite firſt to 
know what one man will digge ina day. When-I was 
in the Fennesin Lincolneſhire, T was informed by men 
of good experience there, that a man would digge and 
fill into a wheele-barrow ina day, 17, foote ſquare of 
earth, and about 27. inches deepe, which 1s 650. cu- 
bicke feete of carth; I have beene' enformed the like 
in other places, where they have wrought in Marſh 
land : S. cMarolots in his booke of Fortification af- 
firmes, that accordingto ſomeof the beſt experienced. 
inthe Netherlands, a man working his beſt in earth 
that is fat and faft, may digge and fill into a wheele. 
barrow inaday 648. cubicke feete. Butit may be, in 
any of theſe places, when they doe fo much, beſides 
the aptneſſe of the carth, they rake extraordinary 
paines., Let us. therefore ſuppoſe that the moſt a man 
can ordinarily.digge,-.and fill into a wheele-barrow of 
good carth, to be 5 00. cubicke feete ina day; then may. 
200. men digge, 100000, feete inaday,1o thataccor- 
dingto this account, 200. men may digge and hill away - 
the foreſayd ditch containing 9100236. cubicke feete 
in 91.dayes or thereabonts, for dividing 9100236. by 
100000, the quotient 91.dayes and ſomewhat more - 
notto be. regarded, Bur.if you. finde the. carth tobe - 
{uch, .that a man.cannot with ordinary paines taking, . 
digee 500, foote ina day, you muſt make your account 
accordingly; as ſuppoſe 1finde thata mandigges but 
390. footein.a day, and I would know .in what time 
they would diggethe foreſaydditch, I ſay then by the - 
rule of proportion . TE hs p 
"Mg: 


(124) 
OE RD IS IR 
digges 300. foOte ——— — — 4771. 


{omay 200, Mty, ooo ——— 2,013. 
. digg 60000, forte ——————— 4,77815, 
As 60000, foote ———— -——— C0, 4r, 5,22186. 
is to 1, dayes worke, . | 
ſo 9100236. foote, ——————6,95993e 
1s 152.dayes worke almoſt, ———— 2,18199, 


- Otherwiſe you may ſay by the rule of three reverſed. þ 


), Ages e——— ———_——— 


[ff ———— —— —_— 500. foote a day. 
| TEGUIIG = — pomm——m—_— JI, dayes. 

then —— ———— zoo, footea day. 
\LCQUIICmmn—s,—— 52, dayes worke almoſt. 


Tn like ſort you may eſtimate in what time any other 
-number ofmen will be able to doe it, eſpecially after 
ſometryall made, for by reaſon of the great diverfity 

of grounds, and other occutrents, this point cannot be 
alwayes determined without ſome tryall. Beſides men 
doe uſually much more when they take a buſinefſe b 

che great (asthey termeit) then when they worke by 
the day. Now looke how many Pyoners you employ 
to digge, ſo many you had needeto have with wheele- 
barrowes tocatrry itto the Rampire and Parapets, and 
others thereto ſpread it, tread ir, and lay it eyen, and to 
rayſethe workein its due forme, and this being diverſly 
performed, ſometimes with a face of turfe, ſometimes 


of 


EO 03 | 2 
of carth ſowne with graſle, ſeede, ſometimes laying 
faggots. or wood inthe Rampire; ſometimes none, 
ſometimes a-foundationto be layd (as in ſoft Oazie 
grounds)oftimber or brick-worke &c,there 1s nogene- 
rall rule to be preſcribed in this point, touching the 
certaine number of men to be employed. 2 


me. 


BY W7. 


CHAP. XI: 


i ———_, 


| 2X 9% 
Of ſuch other workes as are ſometimts made inor about 
Forts of m0 importance. 


7 Hen I began this Treatiſe I had no intentto 
have wadcd fo farre in this part of Archi- 
V/24VS) teture military, as I have already done,but 
GDmas oncly to ſhew therein the application of the 
Dotrine of plaine triangles, as itis performed by this 
late invention of Logarithmes, and indeede that had 
beene ſufficient to thoſe that have reade ſuch moderne 

Authors,as have more fully handled this ſubjeQin other | 
Languages But conſidering how little hath beene 
written hereof in our En-ghſh tongue, and thatthe pra- 
Riſe of it with us is very rare, I have beene ſomewhat 
larger thanI intended, and here further have annexed 
this deſcription of a Fcrt of ſeven ſides, expreſſing 
therein ſuch other workes as are ſometimes made in or 
aboutthe moſt compleate Forts that are uſually rea 

red. 

_ Wehavebefore ſufficiently ſpoken of the Rampire 
and its Parapet, here marked with A. as alſoof the 
walke for the Rounds or Fauſſebray 3, and of the Pa- 
| "I | _ rapet 
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rapet thereof C; as alſo of the ditch, here marked with 


D, and of the curtaines, bulworkes, fronts, flankes, 
ſcarpings, &c. to proceede therefore tothe reſt. Next 


within the Rampire, betweene the Rampire and. the. 


houſes, there isa ſtreete left ſometimes 3o. but here 
40. foote broad, whereto the ſouldiers may retreate, 


orbe put in array as occaſion requires, the other ſtreets. 
are ſometimes 2.4. but here 30. foote broad, and inthe 


middle is the market place, being of the ſame forme 


whereof the Fortis, namely of ſeven ſides, every fide 
being r5.0r18. rods, the other ſpaces -betweene the 
| ſtreetes, are for the houſes of theinhabitants and ſoul- 


OI 


and the reſt fcituated inlike manner, the two Fronts of 
evcry of theſe Ravelins may be 15. 20. or 25. rods,. 
andtheſeare ſomade on the edgeof the. ditch, that. 
their inward angles, ate at the concourſe of the lines . 


bounding iheditch; and thatthe Fronts of theſe Rave- 


kns,might be the better defended, their outward angles.. 
_. are the more acnte, inſomuch that they are flanked - 
from all or the greateſt part of the. Frontsof the bul- 


workes next unto them. _- | 
The Ravelin here marked with EZ, and ſo the reſt are 


raiſed above. the champion (or levell whereonthe Fort 


ſtands) 4. foate, and it ought net tobe higher. that it 
may not impeach the diſcovery of the champion a- 


. Onthe outſide of the ditch, betweene every two-. 
bulworkes, and againſt the middle of the curtaine is . 
placeda Rayelin, one of them being marked with Z.. 


bout. And. upon the Fronts of every of theſe Rave-. 


lins thus. raiſed, you may make-a Parapet 20. foote.. 
thicke, and 6, footc high, that ſo it may be Cannon 


proofc, 
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proofe. The ditch betweene the Ravelin andthe coun- 


rerſcarpe, may be 5.or 6. rods broad, and asdeepeas _ 


youcan conyeniently make it» | 
Ravelins thus made againſt the middle of the cur: 
taineare very frequent in many Forts, being-of pood 


uſe to defend the fronts of the bulworkes; butthe other 


ointsof every bulworke are not fo uſuall, notwith- 


Ravelins or halfe moones oppoſite to the angular 


anding, they alſo are ſometimes made, and may be- 


raiſed and havetheir Parapets, and ditch as the other, 


being alſo flanked by thoſe Ravelins, that areagainſt ' 
the curtaines, And without all theſe is the counter- 
ſcarpe with acovert way, and an Argin or Parapet, 


which is invvardly 6. foote bigh, as hath beene b&fore 


Profile thereof may appeare, there is ſometimes with- 


out the Parapet of the covert way a watred ditch, to - 


impeach any-ſuddaine affaulrofthe enemy. The height, 


depth andbreadthorchickeneſſc ofall theſe workesate 
expreſſedinithe ſayU' Section, whereinthe height ofthe 
Rampireis 15. foote, and according tothe judgement 
of ſotne ſhould not be more, if the Fort be made itta . 


champion or plaine, where there are no hills neere uh. 


roi, but incaſe there be on any ſide higher ground - 
that doth command the Fort,. then muſt the Rampire - 


— 


deſcribed, and as by this deſcription,and the Setionor 


onthat ſide be raiſed higher, that the Fortmay be the. 


better covered and preſerved thereby, from the an- - 


noyances that may be done againſt it from that'place. 


And much after the forme here deſcribed is Coverden 
 1nFriczland fortified, having 7. bulworkes with Rave- 
 lins and halfe moones, &c. as in the figure being the - 


moſt Royall regular Fort. in the Netherlands. ''”' - + 


ff: 


- Thetearcalſo oft times in Forts, Cavaliers, Mounts, 


foreſayd workes,aſwellto diſcover the Country about, 
asto annoy ancnemy, theſe.are ſometimes raiſedYpon 
.the bulworkes, if there be roome enough befides touſe 
the flankes, but ifthe Gorge be too ſmall, they may be 
.raiſed on the. curtaine, a little withinthe Rampire, ſo 
yr the walke on the Rampire be not .impeached by 
. EM. 


on 


Of Horne-workes, 


|, gn: all theſe, and without all the workes before 
I mentioned, there are ſometimes made Horne- 
-workes, yetI.have ſeldome ſeene of them, but where 
an enemy is ſhortly expeRted,. I was at.Bredain May Aw. 
1623. being that Summer wherein it was taken by the 
Spaniard, and thenthere was ( as I remember) five of 
theſe Horne- works: others of them 1 {aw at that time at 
Bergen-opsſom,which was beſciged the ſummer before; 
theſe are ſometimes made againſt the bulworkes, bur 
more conveniently betweene the bulworkes, and a- 
gainſt the curtaine,in-forme as followeth. _ 

_ Leto N.bethecurtaine of a Fort, 0 L.and F N, the 
 flankes FG. and £ XK. the fronts, P 2. the outſide of 
the ditch, andlet the outer foote of the Horne.worke 
be P4D 2. and the diſtance of the angular points 
thereofnamely A.and D.from the ſhonlders of the bul- 
works L. and F. be cquallto theline of defence 0G, 
namely about 72. rods, and let the diſtance of thoſe 
angular points 4. and D. be-<quall tothe curtaine of 
the Fort © N.ſoasthe fide of the Hoxmeworke Deemay 
EET 6: 06 


f 


»Placformes,or batteries, raiſed higher than any of the - : 


; (1329) 
beinaright line with the flanke F N. and i4 P.vith 
Z 0. (ſome would have the diſtance of theſe points 
A, and D. andſoof P. and 2. to be lefle than the 
curtaine by 4 org. rods, wherein you may doc as 
you like beſt ) betweene the angular points 4.} 
.and D. are formed as it were two halfe bul- 
workes, AZ H, and D M1, their fronts being A Be 


op ores I 6 ; 
andD M. theirflankes E H, and MI. and the curtaine 
betweene them # 7. Without this horneworke, that 
3s without the line PAEHIMDQ. muſt beaditch 
abour 3. rods broad, and 6. foote deepe ifthe ground; 
below, otherwiſe the deeper the better, and within 
theſame line may be a Rampire and Parapet, or onely. 
a Parapet.round about_s. foote high and 25.. or. 30, 
foote thicke more or lefle as occaſion requires; with- 
out the ditch I have alſo ſcene. a.covert:way and a Pa.. 
rapet thereto. Theſe Hoxneworkesare ſometimes cut- 
off within the face AE;H 1M D., with another like face, 
namely with fronts, flankes and curtaines parallell tothe. 
former. | Ho 
But now-admit in this figure we have the diſtance of 
the angular points, 4 D-. 420, foote, and the-flanke 
E H, 60. foote, and that the fronts 4 E.andD M.fhould 
be cither of them equallto the curtaine X 7; the queſti- 
on is how much every ofthem muſt-be. Tt ſhall ſuffice 
at preſent to reſolve this Probleme by falſepoſition in 
manner following. LS IS 
Firſt it is to be underſtood that Z 7. is ſomewhat - 
a morcthan a third part of A D. therefore 4 D. being - 
_ 420. foote, the third part whereof is 140. the line #7. . 
_- ſomewhat more then 1 40..fecte. Wherefore. 
r 
_  Letus ſuppoſe #7. tobe 147: feete, Then in the 
right angled triangle H M1. 


AM I——— 60. feete, car; —— — $,22185, 
zo Radius Y | 
fouH [— =—147. feete ——*= gy on my 2g 16732. 


18 tang, H MI. ——— $7.d. 47.47". 4.10,3 Fg 17. 
where- 


” v TT b s 


tim) 
whereto isequall theangle —S 4D, 67d. AT'- 475 
Aeaine. F | 
AsRadius 
10M D—= 147 ftttt —————— 2 1167320" 
ſos, —$MD. 67.d. 47.47 7 "$a 939665 4» 
0 —— FD, 136.1, ——= ——c_— 386 
and adding AR. —— —— 136: Ie 
and RS, —— —__ __—_— 147+ 


Samme is AD. — = 419. 2. 
which ought to have beene- —_— 0. 
ſoit £4 $09 little by wry an nem >. 


Pi 


| & 26, D 


N C 


(133) 


1-Juppoſe ps that Y 7. is 148- and 
tnen 


«= 


UM 60. feete, c0: 4 $.221855 


_ Fo Radius 
fois HI. ——— === 148, feete, —— 2,17026. 
#01, HMI. 674d: 56. feete, ———— 10,3921. 


Whereunto is equallthe angle $M D. 67,0. 56.fere, 


WP Radius- a Bhs 

#0M D. —— 148: feett, ——— —=2,17026; 
fe.$.S MD. 67.d, 56: fere nm ny = >—9,96696.. 
28S Dom — I37s I 6, en —— —_ _——,] 22o 
 AndaddingAR.157.16, E: Do ren 
| Hlſo —RS., I48. 147 t— oSZ 


. ſummen AD. 422.32. 
_ which ſhouldbe 420, 
ſoitic+0y —— z.. 


. TO. Fo ET 
ſumme— 37064. 


' 100 - 
Tumgge ofer,— 252 


— 


I00.. 


(133) 


003 
270847 | | 
PLI-T7. l +20 mY Yr —s 


55 
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Thus having found H 1.tobe 1474 we may more-- 


cally findethereſt ſaying, 

"As M "oWi-of 60. Fw: 00, fs mmm ——$,221857 
to Radius. we | 
ſos — - HI, —— LAT hem — 2,16850, 5 


rotang? HM I. SEP d. JI 6 rag 10,390359- 


-  Whereunto is equall the angle S214 D. 67. _ Flo: 
as alſotheangle M D'Q., 


As Radius. 
J0 —— ——— MD. 147.4- =x(16602 
ſt.S, Co ————SMD.s.22.d. 09, — 9,57638. 


f0- w—— MS.,.— 55.57. 1,74488, | 
whereto adding MI. 60. ; 

ſummeis — = ST: W337) 

As Radius - 

10 == ——— MD. 147. 4 —— 2,16840: 

ſo 8. ————S MD. 67. 51. —— 9,96670. 

10 ————$D. 136. 4. = 2, 13510 - 


which doubled is = —— 272. 3. 
and adding — 
[WMC iS mmm mr 4.20, 2c 0. 


S 3. Which: 


Ou) 

Which is more by £; ofa foote than it ſhould bee by 
not taking the foregoing fractions exaRly, which you 
may correctif you pleaſe. | X 


OY 
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Of ſmdB Forts or Field Skonces, and marking thens out 
Mechanically, and fir#t of a $ konce of foure ſides. 


gHus have I ſhewed at large the application of 
& Te the Dodrine of Plaine Triangles by Loga- 
>; PEERS rithmes, in this part of ArchitefFare Mis 
WESTEPD £77, which was the oely thing I inten- 
_ dedwhenT beganthis Treatiſe, But for the filler un- 
. derſtanding thereof Ihave { as occaſion required) 
handled other things incident;- And now having ſpent 
more time herein then at firſt Taſſigned forit, and my. 
other occaſions calling me away, I might have liberty 
hereto conclude :: yet conſidering that theſe Forts be- 
fore mentionedare wotkes of ſuch labour induſtry and 
expence, that they may ſeeme hard to be accompli- 
ſhed, efpecially to us, where they are not uſuall. I have 
thoughtit requiliteto ſhew, ſome mechanicall and ea- 
fie way fordelineating and ſetting forth of ſmall Forts 
orfield Skonces : For though it was meete to thew the 
applicationin ſuch Royall Forts, as we have before 
poken of; yet theſe being more eaſily made are 
more frequent, and have alſo their neceflary uſes as 
well as the former. Foritis to be underſtood'thatthe 
. Fort whereinwe have before given anexample confi. 
ſting of 6. bulworkes, is ſufficienttocontaine 600. or 
Rook 700, 
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700, houſhoulds more or lefle, according tothe quan- 
tity efground that youaſſgnefor eachhouſe,which we: 
| have before fhewed how todetermine Chap.3. Admitit 
containe 600, houſhoulds,and that incvery houſe there 
are two men fit for ſervice, then are there 1200. ſoul- 
Giers, Which inſucha Fort are. eſteemed ſufficient to 
oppoſe ten ortwelve thouſand afſaylants, with twelyc 
Cannons, for(according to Errard Barleduc)a Cannon 
may be diſcharged $0. or 100. times ina day and 12: 
Cannons, well placed and employed , may ruinate 
with 1200. ſhot a Rampire of 72 footethicke,orthere- 
- abouts, which breaches may in that time. be repaired. 
and maintained by.the defendants. . EE. 
Ifthere.be no ſuch force. expeted tocomeagainft a 
Fort, orif the place be not of. that importance, tode- 
ſerue ſucha Fort, then it needes not be of ſuchſtrength: - 
you maytherefore malea proportionall diminution of 
the Gorges, flankes, and fronts, as we have noted, 
Chop.2.. £xi0me 17. But now wecome toſome Me. 
chanicall wayes, for ſetting forth of ſmall Forts, or - 
field Skonces, and ſome ſnch we have before briefely: 
touched, attheend of the ſixth chapter, .others-1 will 
here ſhew, -and firſt begin with. a regular Skonce of. 
foure ſides, whichare moſt frequent... | 
. LetBC.-bexthe ſide ofa ſquare to be fortified; and: 
let..it be requiredto,ſct out the. ſquare and the by]-, 
workes thereof. NC ABC ing att Nga 
Firſtforſetting out the ſquare, ſet a ſtake at B.. and- 
alſo at (. and having as isaforefayd a chaine of 5. rods, 
or 50, fects, meaſure from B. towardsC, z, rods;which: 
ſuppoſe to: end ar 4. ard.there make a marke;, alſo | 
mcaſixefrom 8, ſquare off, as you guefſe towaxds Le 
; | r0! Oy 


code ated kee pitg the end at 3, fixed, turne about that 
end;or that part of yorir chaine whichisat P. that with 
a ſharpe ſticke or iron point, you may deſcribean Arch 
on'the' ptonnd ; then let one (catry the end of ' your 
cldinewhich was fixedat 3B. unto the marke'you'made 
at. and meaſure from 24. to P. the whole Tehgth of 
lo chaide5. rods. matking in what part of thearch 
foremade your chaine doth reach unto which {op- 

p ofe tobeat ?, andthete feta ſtake, 
"\Nowlippoſetheſideof your fquare BC. tobe 12. 
rods;then ineaſure alſo! from B.to 112+ rods wr 
ake 


A087): 
ſtake at 7, ſoas theſe three Gakes.B P 7. may bearight 
line,” and thns you havetwo ſides of your Fort BCeand 
Sb. wit 4he-rightavgleat: B, 'therlike .yau:may doe 
far the othcr/anglesatT7:Z. and C.-and forthe ſides 13; 
and EC. and ſo the one will examine. the other: Or 
gtherwiſe- meaſure; from:the ſake, atk ſquare: off as 
you guefle rowards #22. rods, likewiſe trom 6. tos 
wards E..x2. rods, :.and .where-thefe- two: meaſures 


mee te inoneas at 'E. there drive aſtake,zand ſo isthe 
ſquareſetout.; {4 £11 4G 2 16 95 (7 ap 


* 


a 
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 Nawigrehecenterot chis-ſquare, let one man;fiand 
at B. and anather at C and jet; arhixd man-drive a take 
Toat 4, thatthe manar B. may ſee it, in aright line to« 
wards.Z. andthe manat C-.may ſee it in-a right line 
towards/, agd ſo;is3heftake at. 4. the center ormids 
ofthe Forts aol 35 padre} 5 wiltival cn bits. 

1 extfor thebulworkes;divide the fide of the ſquare 
BC.1nto 5. equall parts, and make the Gorpe lines B 0; 
and NC. either of them one of thoſe parts, and ſo all 
the other. Gorges linesgalſo,make the head-line\B K; as 
much astwoot thoſe parts, driving aſtake at 'X. ſo as 
you may thence ſee the ſtake at B. and that at 4.or BE. 
allinaſtreightlive,.the like doe for the angular points 
of. the other three: bulworkes. Then diyide the Cur- 
taine ON, into fqure equall parts, and: make the flanke 
6 L,and fo .N F. andall the other flankes, to be one of 
thoſe parts;but forſcttingthoſe flankes fquareqff from 
the curtaines, you-may.driye aftake, ſo.at theſhoukder 
F. that you may ſee from thence the ſtakesat Xand-D,; 
all threein arightline, and the like js: to:be underſtood 
of all the other flankes.- And thusare the curtaines,eq: 
gether withthe flankes and fronts of the bulworkes-ſet 
=” T Now 


td) 
Now ſuppoſing the fide ofthe ſquare 3 C.to be 13, 
rodsor 120. feete, then is the Gorgeline N C.24.fecte, 


the hexd-line C G. 48, feete, the-curtaine © N. 52. 


feete, andthe flanke F N. being a fourth part of the 
Ccurtaine is 18 feete. of CF. {2 
: Otherwiſe having fet out as before, the curtainesand 
 Gorge-lines, and'the angular points of the bulworkes, 
as X, and G; and ſtakes: beirig fetat the ehds of (every 
curtaine, asat-0+let-one drive a ſtake at F, fo as one 
ſtanding ar G. may ſee it to bee ina right line with' the 
frakeat ©; and he that (andsat F, firay-ſeeittobeina 
ſtreight line withtheſtak& I. and DV 10 {hill the flake 
at F, bethe ſhoulder of that bulworke, and in hkeſort 
may all the other ſhoulders of the -bulworkes be ſet 
out; and conſcquetitly-allcheflahſkesatid Fronts; 
And thus having deſcribed at large, the Riking gut 
ofthele Skonces of foure fides; which are' tnoftiſuall, 
we ſhall be bricfer in thereſt thatfollow.' oo 
E665 55 ME POE | HIOHj 5G 4855 ''s S 
To ſet out Mechanical Regular Shkonce- of fi Ut 
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F Et Bc. beone fide of a Pentagon, firſt thento ſet 

. out the other: fides Mechanically; having fer a 
take at B. and anotheratT, meaſute'from C. towards 
B, 53. feete, wanting a tenth partof a foote, thatis 
' from C.to M, then meaſure from'X. 45. fecte towards 
P. alfofromC. 45. fecte towards P, and where theſe 


two mexfures' concurre namely at P, make a marke'or 


drive #ftake, then nieaſure from-P. toD, 45, feete,and 
from C.toD. 53. feete, lacking .-. part of a foote, and: 
where theſe two meaſures concurreas at D. there ſera 
or ed be 5 apo 


take, meaſuring forwards towards Z, till yon have 
made C E,equalltoC#, and that ſtanding at Z. you 
may ſee the ſtakes C, and D. in aright line with your 
eye, then drivea ſtake at Z. and inlike ſort proceeding 
you may ſtake out the other three ſides. Led 

Then for the ' bulworkes, divide one of the ſides 
as B C. into five equall parts, and makethe Gorge-lines 
as N C.and 7. to be cither ofthem one of thoſe parts. 
Likewiſe letthe flankes N F.and 1 H; be either of them 
one of thoſe parts, which flankes may be ſet ſquare or 
perpendicularto the fides, which they flanke by the 
meaſures, 3.4.5. a$we have before ſhewed. Laſtly 
divide one of the curtaines, as O N;into 5. equall parts, 
and meaſure from F. towards G. ſo much as 4. of thoſe 
parts cometo, alſo from #. towards 6G. aſmuch, and 
where thoſe meaſures mecte, as at G, there drive a 
T 2 ſtake 


LDP 
Rake-for the angular point of the balworke, and che 
like isto. beunderftood of all the other bulworkes. And 
thus the-Gorpeline.XV C. isa fift part of the ſide of the 
pentapon; the flanke F N. as much, the curtaine 0 N.' 
three fift parts, and the fronts of the bulworkes G F, 
and Gz. are cither ofthem fore fift parts of the cur- 
taihe;'ſo thatif the ſide of the pentagon be 120. feete, 
(as foit may be, 6x more or leſſe) the George line is 24. 
feete, the flanke as fnuch, the-curtaine 52. feete, and the. 
fronts either of them 57 3 feete. | 


Toes out 4 regular $konce of fixe ſedes 
_ eMechanicalh. 


Y Ou ſhall finde but few Skonces of ſixeſides, butif- 
| & you would ſetout ſuch anane, you may doeas fol. 
loweth,.:-Ier BC.'bethe fide of the Hexagon. Firſt 
then forſctting out the other ſides, dividethe fide B C. 
into five equall parts, take with your: chaine-two of 

thoſe parts, - as: from {*to.M. and with that length of 
your chaine ſtrike an arch towards A. namely at P.then 
let onecarry the end of the. chaine from. C.to M.: and* 
keeping it ſtill at the ſame length as before, note where 
it interſe&ts the farcſayd arch, which will beat.P.there 
drivea ſtake. Alfo keeping ſilltheſamolength of your 
chaine, let one removethe end from M.-to C. againe, 
and ftrike the archat >. thenremove, from C.:to P, 
ſtriking on- the; ground ..the arch , at,. D, -kveping 
it, till at,the ſame Jeogth. as before ;.,note» how. 
f:cre. it, reacheth. in the: arch.- before deſcribed at 
D. which will be tothe point D.. where drive a ſtake, 
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and meaſure {op from {. towards. that the.fide CE. 
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'may-beequall to C B.and that theſe 3. markesCD Z.be 
in.one right line, and ſo you havetwo ſidesof the Fort 
intend ed, namely the {ide B C: atthe firſt given, andthe 
fideC E.. thus laſt ſet ont, and. inlike ſort you may ſet 
out all the other fides. TIE: 

-* Theſame fides mightalſo have beene otherwiſeſet 
cnt, by-making B 4.andCc A. either of them equallto 
B C.\(inthis example onely) and ſo their concourſeat. 
4, is the center of the. Fort. Alſo meaſure.the ſame 
diſtance from Ato E. and from Cc. to F, lſothat theſe 
lines,C A. A.E. andCc. FE. may be equel)], theconccurſe 
or meeting, at F.is another corner: ard the ſtreight line 
from C..to E: is attotherſide,and in like ſort may allthe 
ſidesbeſet out. - | : 1--: COTE FEI 
_ Thenforthebulworks. W hereas the fide BC. is be. 
Tore divided into five eq parts; let the Guige lines 

5 Oo. NC. 
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TN C.and c 7. becither of them one of thoſe patts, alſs 
let theflankes N F.and1H, beceither of.them one of 


thoſeparts and perpendicular to thefides which they 


fanke. For ſetting them out perpendicular you may 


doe it ſeverall wayes, namely cither by thoſe meaſures 


3. 4-and 5. as we have before ſhewed in ſetting out the 
fides of aſquare, or having ſtaked out the points round 


abour, and then parted the curtaines and Gorge-lines as 


O N1 2.6%. the oppotite ſtakes will dire youto goc 


| ſquare off, as we have before ſhewed in ſetting out the 
Aankes of a foure ſided Fort : Orlaſtly the ſtake at the 

- point P.may dire you, foraſmuch as thoſe three points 
—PNE.orPIH. zrceinarightline, and the like js tobe 
- underſtood of the reſt, : 
+ Thenforthe Fronts, (oneof the fidesas BC. being 


aSaforeſayd divided into five parts) meaſure from Cc. 
towards, G.. twoot thoſe parts for the head-line, and 
atthe end of that meaſare drive a ſtake, ſoas you may 
ſeeitinaright line with: the ſtakes at C. and P, or 4.and 


ſoisoneof the bulworkes ſtaked out, and in like ſort 


you may ſtake out all the reſt, _ 

And thus the Gorgeline N C. isa fift part of the ſide 
ofthe hexagon B C. and ſo alſois the flanke N F.the 
curtains OWN. is three fift parts, and the head-line 
CG..is two fift parts, or two ſuch parts as the curtaine is 
three, ſothatif the fide of the Hexagon 3 c. be 20. 


rods, or 200, feete, the Gorge-lines are every of them 


4. rods,: andthe flankes as much; the Curtaines 1 2. 
rods, and the head-lines every of them 8. rods. But 
(as in thisexample) ifthe ſide Z C. be but 120. feete, 
then the Gorge-lines are every of them 24. f echo 
| ankes 
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flankes aſinuch,the Curtaings 72. fcete, and the heads 
lines 48. ſeete. 


T be S eftion or Profile of theſe Skonees.. 


He height, breadth; and ſearpings, of the Row 


pire, Parapet, Ditch, &e. of rheſe Skonces, are 
pivel. 16 e in this Seaton, Thus 46. repreſents the 


breadth or thickeneſle of: the IE on nr 
the height thereof | 


which og. be 24+ 30. or 40. feete, t 


i 
_ , 
«"daach abs 


£614 4. .6.or8; 3: ſeote; andthe ioward Searp843; afinch; 


the outward Scarpe 46.2.3. 0r 4. feete, the breadth of 


the Parapetat the foote / ms. $.10,0r 12.feete,the bring 
of ; the ditch 6-p.: may be three feete, or: fometimes 
nothing atall;- And ſo thereſt of the meaſures ſuch as: 


by this enſuing table appeareth, whereial have follow-= 
ed alate D#tch Writer MOT TT 


waned 


f # - 
. F 2 © 
”y 
| | | rhe 
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[Fae \ 
| ; . 1 
The breadth of the Rampire at the favte ===4 b,[24. 32 4.0 
The ontward Scarpe ofthe Rampire ——— hb, 2 3 4 
The height of the Rampire ——— ——ik\46 8 
8To Ia] 
I 


_ - Thejuward ſfirpe nu —S——_—4 
The breadth of the Parapet at the fgore —— 2 
Theinward Scarpe of-the Parapet —— ——1 n 
The height of the Parapet on the ontfide —— 
The height of the Fprapet tmwar ay Der Hy 
The thickeneſſe of the Parapet at the toppe —— 
The breadth of the vanke or footepace of the 

P arapet | _ 


| q 3 
The height of the ſame banke within the Fare U13 
P13} 
F+ 


Q 
4 0 


4). 
6;- 
5 


> —_— ———— 
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The brimme of the ditch ——=————bp. 
The breath of the walke on the*Ranpirem= ko. 
The breadth of the ditch at the toppe þee130 
The depth of the ditch n———L 6 
The Scarpe ofthe ditch ————— ———pg. 6 
The breadth of the ditch at the bottame ———— x $24 | 38 


PP. bs 


Va 
Q Q 
YA bat 
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-Intheſa lhaveexpreſſed no Covert wayiwithout the 
ditgh,!) which notwithſtanding :you'may make' if you 
pleaſe, andif the ditch be not full of water, you may 
take away the edge thereof at e 1.5. foote deepe, and a- 
bout 3. or 4. foote broad round about, then leaving 4. 
or 5. foote breadth further out, you may thereraiſe the 

Parapet of the Covert way, 4. or 4 4. foote high. 
In rayſing the Rampire, at the foote thereof onthe 
outlide 
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outfide yon may plant young Willowes, Haw-thorne 
buſhes, and other ſuch like, and bring up the face of 
'the Rampire with turfes, and when the Rampire is one 
_ foote high, it muſt be beaten and ſtamped downe till tt 
cometo 8. or 9. inches, that itmay ſettle no more, and 
whenthe face israyſed five rankes of turfe, you may 
Planrother young Willowes or buſhes, (eſpecially if 
The earth be ſandy arid ſow Oates and Hay ſeed chiefe- 
1y fach ſecede as hath a ſtrong ſpreading roote, be- 
tweene every ranke of turfes, that the rootes may knit 
and faſtenthe turfes together. And ſo if the face be of 
platt-worke,that is of earthbeaten with batts, you may 
ſow it with ſuch graſſe and hearbesasare apt to ſpread 
and cover the face of the worke, and moyſten the earth 
in platting it, thatit may grow thebetter, The Para. 
pet being raiſed uponthe Rampire almoſt toits full 
height, youmay then make your Palizadoit you make 
any, &C. 
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CHAP. XIII. 
Of Irregular Fortification. 
Wer F Irregular Fortifications there might bee 


Of propoſed, almoſt an infinite number of dif- 


] ferent examples. Butin generall you onght 


== to obſerve ſo neereas may be, the Axzomes 
| ſet downe in the ſecond Chapter, and the 
examples wehave given in regular Forts. And firſt the 
figure propoſedto be fortified being irregular, reduce 
it to as much regularity as the Ny will admit, taking 

| I” 
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ia and leaving.cm hereard there alutle, to make ſome 
neerc <quality ofthe {ides and arglcs. Thenif any aft- 
gle of your figure be Icfſe than go. degrees, youate not 
| to ſeta bulwor;.c on that angle, but rather to make that 
angle, tobe the flanked angle of a bulwotke, dimini- 
fhing it ſomewhatif occaſionrequire. And for the 0+ 
ther angles of your irregular figure, you are to fit bul- 
workes ſo, as-the flanked angle of the bulworke may 
be arfiwerableto the angle of the Foligon whereonit 
ſtands, according. to cither of thetwo rules beforegi- 


yen Chap. 4- That isfirft, unto halfe the angle of the 
poligon figure, adde 1 5, deg. the ſumme is the Ganked 
angle of the bulworke: Or otherwiſe take two third 
parrs of the angleefthe poligon, for the flanked angle 
of the bulworke ro be thereon placed; Yct is 3 of that. 
angle tobe more than 96.d. but it may ſuffice to make 
theangle ofthe bulworke onely 90. d. Take this exam 
ple which I have here ſet downe almoſt in theſame 
manner as is done by $4, Marolos in his booke of Fortt- 
fication. I CES 3 Wop. 

Let 48 C DE. beanirregular pentagon to be forti- 
fied with ſuch bulworkes as may be ſuteable to the an- 


.gles of the figure. Firſt then the fides and angles there- 
 ofareto be meaſured, which admit we finde to be as 


followeth. - 
roads, feet , deg. 
AB, —— 68, —— 04s A——72s 
B Go nn 2 OOs nm O©Os }} ——_ 136. 
{{D, m——=— 55, ——= ©2s C —— IIb 
D E, ——67. 02. D =m——97. 


And ſeeing the angle at LF. is leſſe than 90.-deg. it 
is not fit to place a bulwori.e thereon, becauſe theflan- 
ked angle of that bulworke would be lefle than 60.deg. 
and the angle flanking greater than 150. deg. contrary 
totheg, and 11. Axiomesof the 2. (hap, therefore wee 
make thatangle 4. to be the flankea angle of a bul- 
worke, and the angle of the poligon to be F. fs as the 


_ right lines FG, and F 1, interſed thelines BC. and C FE, 


V2 in 
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inthEpoints G, and 7. vpon which argles, ard accor- 
ding tathe proportion of the fides we deſcribe the bul- 
workes, alwayes obſerving that the angle of the poli- 
gon ſheweth of what kinde the bulworke thereon ſet 
muſt be, whether of a Pentagon ſquare or Hexagon: 
ar tera ang of the-bulworke, according 
tothe leſſer of thetwo fides, -and ſo willthat figure be 


fortifiedas here appeareth. And becauſe the fide D E, 
being drawne forth to 7. js longer thenthe rules and 
proportions before ſet downe in regular figures will ads 
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mit of,it will be neceſſary betweene the two bulworkes | 
D. and E. to make aRayelin, as here appeareth; ſuch | 
that the. fronts thereof 'may be ſcowred and: defen- 
ded from the flankes and fronts of thoſe two bul- 
workes, and ſo that angle will be more orleſle, accor- 
ding to thelength or ſhortneſle of the cutraine, andthe. 
fronts of this Rayclin may be either of them 22. 0r24. 
rods, or ſomething more or fefle, as the place and ſci- 
tuation ſhall require. And for your better underſtanding 
of mine intention, inthe fortification of places irregular 


ſuch whoſe angles are notlefſe than'go. deg. whichis + 


theargle ofa ſquare; and their ſides not much different | 
fromthoſe of regular figures; you may doe thus. . 
Letirberequired to Fortifie the angle C. being an- 
angle of 1.3. deg, whichis neere nnto the ahgl6 Of a 
pchtagon, Accordingto which take the ſhorteſt'of the 
"hs ſides, BC. and ED. which is here CD. contal-- 
ning 55. rods, or 552. feete, ſearching alſo inthe fore... 
going Table of the demenfions of regular Fortificati- 
ons,. for the demienfions appertaining to a Pentagon, 
and then ſay by the rule of proportion - 
eAstheſide of a Pentagon being—— 66,36. 6,17810»' 
hath tothe front of the bulworke — 28. 00. 3,44716.” 
ſothe ſide of a Pentagon being — $5.02. 3,74052. - 
may have the front — —— 22. 30. 3,36578.-. 


And thus we fandethefront for fucha bulworketobe . 
23. rods, 2. feete, and two tenths of a foote,-ſo-ac- 
cording to this example you may in like manner finde + 
by the rule of proportion, the flanke and Gorge-line, 
and ſoallthe linesand. angles in this bylworke C, as 

V 3 - alſo: 
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-alfo. the other parts of this whole Fort, "Holding 
italwayes. for acertaine rulethat the angles of aPoli- 
gon to be fortified muſt deat the leaſt right angles,and 
If there beany angle lefſe than arightangle, you may 
make that the fl inked angle ofa bulworse, inlarging or 
leſſening it ſomewhat, it occaſionrequire, till it become 
acom -etent angle for ſuch a bulworke. And ifthe fides 
ofthe poligon propoſed, doe exceede the fides of the 
inward Poligons, ſpecified in the foreſayd Tables, we 
may make them as {ides of che outward Poligons, and 
trace out che Fort within them, and that according 
to the ſpecies of every feverall angle FG CD 7, and ſo 
ſhall the figure propoſed be fortified... OY 
It yondeſire more examples touching the Fortificat?. 
on of places irregular, you may peruſe Sam.- Marotois 


_ yp . - | XIE FF: A 23 £8 WT as 
. * hisbooke of Fortification, thus much at preſent may 


_ ſuffice.” F: 
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JAge 3, line 24, for Coverat reade Covert, p. 11.1. 3. for-C.. 

r.D.l. 17, r. 6,04182g0, p.29.1.5.r. 7»7154t,p. 26; 
, 10, forRr. O. p. 44+ |. 15» for C. r. H. p.. 67. 1. 4. for - - 
NONr.NOW:p. gs. 1.4... face,p.roo:l. 2, forh,r D. £] 


